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General and Physical Chemistry. 


Inflaenoe of Halogens on the Optical Valties of Double 
Bonds. By G. CiSEiSA (Qazzetta, 23, ii, 1 — 7). — The author is 
determining the refraction constants of a number of nnsaturated 
aliphatic halogen derivatives, with the obiect of finding an explana- 
tion of the anomalous refraction of such substances as dibromacetyl- 
eneand tribi’ornethyleue. In the present paper he gives the following 
measurements of the refractive powers of monobromethyleue and iso- 
a-bromopropylene. 

Monobromethylene. — Sp. gr at 4°/4i® = l’-56558; = 1'44276 j 

= l-44rt22; = 1-45496 ; = 1-46261 ; 


P(/*H.-1) 

d 


= 30-26. 


+ 2 ) 


= 18-10. 


Iso-ct-bromopropylme. — ^Sp. gr. at 14-6“/4* =1-43227 ; /tg = 1-46189 ; 
fig = 1-45536 ; Mg^ = 1-46374 ; fig^ = 1-47082 ; 


- 1 ) 


= 38-18. 




= 22-82. 


The difierences between the observed and theoretical values, calcu- 
lating both for saturated and nnsaturated compounds, are consider- 
able, varying from 0*5 to 1-4 units, W. J, P. 

VOL. mi. ii. 2 



ABSTRACTS OF CHEMICAL PAPERS. 


Abnormal Increase in the Eefractive Power of Aromatic 
Bases. By F. ZECCHuri (Oazzetta, 23, ii, 42 — 4i6). — The author has 
measured the refractive powers of diphenylamine and triphenylamiue 
in benzene solution for the line Naa ; the values obtained are very 
high, and give abnormally high values for the atomic refraction of 
nitrogen. The results are summarised in the following table, and 
compared with those obtained for aniline by Gladstone ; it is note- 
worthy that the latter observer found that the atomic refraction of 
nitrogen in the homologous derivatives of aniline increased as the 
series was ascended. 


Substance. 


p W)* — 1 

Atomic refraction of nitrogen. 

d 

(jiir + 

From /ij). 

From /4D®. 

NHoPh 

53 *37 

80*56 

7-46 

3*38 

NHPha 

102*04i 

57*62 

14-56 

6*41 

I^Phs 

149 *40 

84-46 

20*49 

9*22 


The measurements were made at 11 — 14°, and in solutions con- 
taining 9 — ^17 per cent, of the bases. W. J. P. 

Cause of the Variation of the Rotatory Power of the Solu- 
tions of certain Optically Active Substances. Rotatory Power 
of Amorphous Substances. By A. B^champ (Bidl, 8og. 

[8], 9, 511 — 529). — It is well known that when glucose crystallised 
in nodules is dissolved in water, the rotatory power of the solution 
gradually diminisbeo, at last becoming little more than half its initial 
value. The author iinds that glucose crystallised in nodules, and 
obtained by the saccharification of starch, contains a small quantity 
of dextrin insoluble in alcohol of 93®, and with a high rotatory power, 
Ca]j = 4-125®; after this is removed, the alcoholic solution gradu- 
ally deposits glucose in groups of small crystals with distinct faces. 
These have the composition 4* H 2 O, and when dissolved in 

water the initial rotetory power is [a]^ = 4-96*4®; but the rotatory 
power gradually diminishes, and after 24 hours becomes constant 
with the value [a]j = -f-52 04®. If these values are calculated to 
anhydrous, instead of to hydrated, glucose, they become respectively 
4-106*04® and 4-57*23®. 

If the hydrated glucose is dried at 100®, and then dissolved in 
water, the solution has at once the rotatory power [a]^ =: -f-57*6®. If 
also after the rotatory power of a solution of hydrated glucose has 
become constant, the liquid is evaporated, and the residue is dissolved 
in water, the rotatory power is likewise 4-57®. It wxxuld seem, 
therefore, that the ini t ial rotatory power of the solution of crystallised 
glucose is due to the hydrate, whilst the final value is due to anhydr- 
ous glucose, dehydration having taken place in solution. 

If the crystallised glucose is heated in a current of dry air at about 
60®, dehydiation takes place without fusion as at 100°; but, never- 
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thelpRS, when the anhydrous glucose is dissolved in water, the rotatory 
newer has the higher value, and only becomes +57® after some time. 
It would seem, therefore, that although crystallised glucose is not 
hi rotatory, anhydroxLS glucose has this property, and eadsts in two 
distinct modifications. 

Glucose dehydrated with fusion at 100®, or obtained by evaporation 
of a solution with the rotatory power +57®, melts at 100®, and is a 
soft and truly amorphous mass which absorbs moisture from the 
air, and cannot be crystallised, whereas glucose dehydrated without 
fusion does not melt at 100®, remains hard, retains its crystalline 
appearance, and absorbs moisture from the air without deliquescence, 
again producing the hydrate, C 6 H 12 OS + H.O. In fact, if water is 
added to the dehydrated substance, combination takes place with 
development of heat. It follows that the higher rotatory power 
observed is due to the hydrate. 

The rotatory power +57® is due to anhydrous glucose which 
exists in the solution in an amorphous form, and it follows that 
optical activity is not necessarily connected with crystalline form. 

The author suggests that, as a rule, compounds exist in both an 
amoi'phons and a crystalline form, although in many cases the 
crystalline modification is very difficult to obtain, and only the 
amorphous form is knovni. Amongst the latter may be mentioned 
the amyloses, cellulose, proteids, &c. 

The potassium compound of soluble starch has immediately after 
dissolution a rotatory power of [a]^ == +188'3®, but if the solution is 
firadually diluted, the rotatoiy power increases, and tends to approach 
that of soluble starch itself, +212®. Ihe pot^sinm compound dis- 
sociates as the degree of dilution increases, bnt both it and the soluble 
starcb are amorphous. 

As examples of other substances that are unqnestiouably amorphous 
as usually obtained, the author mentions lignodextrin, obtained by 
the action of hydrochloric acid on cellulose ; viscose, from saccharose, 
[a]/ = + 224®; ossein, di'^solved iu hydi*ochloric acid, [a]j = 
— 411 6® ; ossein soluble in water, [a]j = -—359*8 at 11®, but varying 
greatly with the temperature, and becoming only — 168® to — 177® 
at 30® ; gelatin, soluble “ cai‘lilagein,” the products of the gastric 
digestion of oss^ and gelatin. It is noteworthy that the rotator}' 
power of almost all these solutions diminishes very considerably as 
tbe temperature rises. 

A solution of very active diastase gave a rotatory power of [a]j = 
— 114*1®, and this remained the same after boiling, although the 
diastatic power had been destroyed. In a similar manner, a solution 
of zythozymase retains its optical activity after boiling, although it 
has lost its power of fermenting saccharose. 

It seems clear, therefoi*e, that many substances which have never 
been crystallised have a marked optical activity; but this is not 
observed in solution only, for a film of gelatin has a marked rotatory 
power. 

Optical activity is not necessarily connected with crystalline form, 
hut depends chiefiy on the chemical constitution of the molecules of 
the active substances. 0. H. B. 

2-*— 2 
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Chemical Potential of Metals. By W. D. Bancboft {Znf. 
physikal, Chenu, 12, 289—297).— The anchor has investigated the 
difierenoe of potential between the metals inagEesiiim, zinc, Crid- 
minm, tin, lead, bisTnnth, mercniy, and platinum in varions salt 
solutions. He finds that when the pairs of metals are selected from 
magnesium, zinc, cadmium, tin, lead, and bismuth, neither the 
positive nor the negative ion of the salt solution has any effect on the 
electromotive force, which also remains constant although the dilu- 
tion varies from 10 to 1000 litres. When mercniy forms one pole of 
the combination, the influence of the negative ion of the salt solution 
is very marked, but concentiation does not inflnenco tbe electro- 
motive force. In the case of platinnm, the difference of potential 
depends on the concentration of the salt solution when the dissolved 
salt is a haloid. This is possibly due to the tendency of platinum to 
form platinochlorides, 4fec., in which the platinum is not present as 
an ion. 

It wonld appear, although the numerical agreement still leaves 
s(»methiug to be desired, that the electromotive force of the combina- 
tion Ml I B-X 1 Ma is identical with that of the reversible combinatiou 
Ml 1 MiX 1 MoX I Ma. J. W. 

Electromotive Forces of Polarisation. Part II. By M. Le 
B fiANO (Zeit physikal, Ghem.^ 12, 338—358 ; compare Absfer., 1891, 
1405). — Fi*om a further study of the electromotive forces of polarisa- 
tion in salt solutions, the author finds that at the decomposition point 
in a solution from which a metal is deposited on the cathode, the 
electromotive force of polarisation at this electrode is eqnal to the 
electrolytic solution pressure of the metal in the solution, and is inde- 
pendent of tbe nature of the electrode, provided it is not attacked. 
The nnmei*ons apparent exceptions to this simple rule are referred 
by him to tbe de\elopment of gases at the electrode**, in which case 
the electromotive force necessary for their liberation depends m gi eat 
measure on the nature and condition of the electi’odes employed. By 
suitable arrangemeut of bis apparatus, be was able to show that m 
many of these cases the solutions exhibited the normal behaviour, and 
that the electrolytic decomposition and formation of water (by means 
of a gas battery) is a reversible process. Salts of zinc, cobalt, nickel, 
and cadmium have a high decomposition point, and usually deposit 
the metal without evolution of hydrogen. This behaviour is due to 
special circumstances, and it is shown that under appropriate con- 
ditions hydrogen appears at the cathode, and not tbe metal. 

Tbe assumption that the atoms of gases contain a greater amount 
of energy than the molecules is considered by the author to be nu ten- 
able. They form two states of matter with practically the same 
energy content, the difference between them being that the atoms 
enter into chemical action with a great velocity of reaction, which is 
only approached by the molecules when a catalyst is present. 

J. W. 

Electromotive Forces of Insoluble and Complex Salts. By 

K.Zengelis (Zeit physihii CAeira., 12, 298 — 313). — Ostwald obtained 
i-esulta for silver salts in agreement with the following general prin- 
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eiples : — Insoluble and complex salts, on account; of the small con- 
centration of their metallic ions, show considerable deviations from 
the calculated value of the electromotive force of two-fluid combina- 
tions in which they occur, the deviation increasing with the decreasing 
solubility of the salt. Salts soluble in the complex compounds have 
a smaller deviation, and salts insoluble in them a greater deviation, 
than the complex compounds themselves. The author has tested the 
validity of these rules, in the case of a number of slightly soluble and 
complex compounds of silver, copper, lead, nickel, and cobalt, and has 
obtained results in harmony with them. 

In the case of the phosphates of lead, cadmium, and silver, the 
electromotive force gradually diminishes on standing, owing probably 
to the formation of basic salts. Similar diminutions were observed 
with the carbonates, and to a smaller extent with the arsenates. 
Where no basic salt is formed, as in the case of silver carbonate, the 
electromotive force remains constant. With snlphides, an increase of 
the electromotive force was sometimes noticed, probably dne to the 
transformation of the hydrosulphides at first formed into normal 
sulphides. J. W. 


Secondary Heats of Galvanic Elements. By H. Jahn (Ann. 
Phys. Ghent., 50, 189 — 192). — The author gives the following corrected 
numbers for secondary heats of galvanic elements. 


Element. 

Secondaiy beat. 

Found. 

Calculated. 

Cii.OurCUH«O^Io 1! PbfCJB[^OqI«,Pb 

CaL 
-4-151 
+ 6-139 
+ 2 -020 
+ 2-654 
+ 1-488 

Cal. 

-4-784 
+ 5-082 
+ 2-609 
+ 2*61 
+ 1-326 

Ag AgPl 11 ZnCL + 100H«O,Zn 

Ag AgCl i‘ ZnOU + 60H«0,Zn 

Ag AgOI ll ZtiPL 4 - 2RHlO.Zn 

A g A gRi» ll Tln'R'iVk + 2nlT«lI.Zn ...... .. ...... ...... 



He also replies to some objections raised by Streintz (^Ann. Phys. 
Chem., [2], 49, 564) as to his method. J, W. 

Properties of Mi2±nres of Amines and Acids. By B. Kono- 
VALOPF (Ann. Pkys. Chem., [2], 49, 733 — 760). — In this paper, the 
author studies the electrolytic conductivity, freezing point, heat of 
solution, beat of dilution, and specific heat of mixtures of feeble bases, 
such as aniline and acids of the acetic series. An account of most of 
his conductivity experiments has already been published (compare 
Abstr., 1893, ii, 356), He formulates his conclusions as follows ; — 

1. Solutions formed by amines and organic acids are conductoi’s of 
about the same order as solutions of organic acids in water. 

2. At a high, hut not infinite, dilution the conductivity of the 
solutions becomes infinitely small. 

3. The curves which represent the electrical conduotivity of these 
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solutions as dependent on tlie percentage composition, are not sym- 
metrical. The maximum lies on the side of the liquid with smaller 
molecular weight and volume, and to an extent which is determined 
by the differences between the molecular weights (and the molecular 
volumes) of the two liquids. 

4. The curves near the a^-axis are mostly concave, and the concavity 
is greater, as the molecular vreight and volume of the dissolved sub- 
stance in comparison with those of the solvent is greater. 

5. The peculiar behaviour of aqueous solutions appears to be due 
principally to the small molecular weight and volume of the solvent. 

6- The conductivify curves for mixtures of aniline and acetic acid 
exhibit a series of singular points, corresponding with solutions of 
simple multiple proportions. 

7. The condnctiviiy of liquids at the ordinary temperature is called 
into play by chemical af5.Tiity between the dissolved electrolyte and 
the excess of the solvent. The special condition of the nnstable com- 
pounds thus brought into existence favours chemical transformation, 
without which no electrolytic conductivity is possible. 

The curves for the heats of solution against percentage composi- 
tion have maxima which in no case corresponds with the ratio of 
1 mol. acid to 1 mol. amine, but is always on the side of the solutions 
with excess of acid. The heat of dilution of the solution by the acid 
is always positive, whilst, with an amine as the diluent, heat is de- 
veloped up to a certain point, after which it is absorbed. 

The depression of the freezing point of acetic acid by aniline is 
normal for dilute solutions. J. W'. 

Melting Points of Inorganic Salts. By Y. Meter and W. 
Riddle (Rer., 26, 2443 — 2461). — The authors have commenced this 
work in the hope of finding relations between the melting points of 
inorganic salts similar to those known to exist between the melting 
points of organic compounds. 

The method employed consists in melting the salt in a platinum 
crucible, and determining the solidifying point, by means of the 
platinum air-thermometer described by Y. Meyer and Freyer. Test 
experiments with tin, lead, zinc, naphthalene, and anthraquinone 
gave correct numbers. 

At present the folio win «ar melting points have been observed: — 
Sodium chloride, 851°; sodium bromide, 727°; sodium iodide, 650° ; 
potassium chloride, 766° : potassium bromide, 715° ; potassinni 
iodide, 623®; potassium t*arlx)nate, 1045° ; sodium carbcmate, 1098° ; 
borax, 878°; sodium sulphate, 843°; pota^um sulphate, 1<>73°. 

E. C. R. 

Molecular Volumes of Boron Compounds. By A, Ghira 
(fiazzettfi^ 23, ii, 8 — 11). — The author has determined the molecular 
volumes of a number of liquid compounds of boron ; the results are 
given in the following table (p, 7). 

The molecular volumes of water, given in column 4, are calculated 
from the values concernetl in the reaction by which the boron com- 
pounds are obtained. Twice the observed molecnlar volume of the sub- 
stance is subtracted from the sum of boric anhydride, and tix times the 
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Substance. 


Mol. volume 
atO?. 

MoL volume 
of water. 

■BOlj 

1 •43386 

81 -94 


BRr3 

2-64985 

94-72 



BfOEti* 

0-88633 

164-72 

17-0 

■Rron.FT«^^ 

0-86437 

266-09 

16 -6 

BfOCftHniSh 



0-87112 

312 -24 

17 -8 

BfOCsHsU 

0-94209 

193 -19 

17-2 



molecular volume of the alcohol used in the preparation ; this differ- 
ence, divided hy three, gives the molecular weight of water. The 
agreement is thus seen to be satisfactory. The molecular volumes of 
consecutive members of the homologous series differ by about 16 units 
for each increment of CHa, as has been shown for other series by 
Horstmann (Abstr., 1886, 750). W. J. P. 

Electrolytic Determination of the Solubility of Slightly 
Soluble Substances. By P, KoHLRirscs and F. Bose {Ann. Phy<^. 


Salt. 

Salt contained at 18° in 

1 litre in 

Approximate 
temperature co- 
efficient at 18°. 

Milligram 

equivalents. 

Milligrams. 

Silver chloride.. .. 

0 -0117 

1-7 

0-052 

„ bromide.. 

0-002 

0-4 

(0 -023) 

„ iodide 

0-0006 

0*1 

— 

Mercurous chloride 

0-013 

3-1 

0*049 

Mercuric iodide 

0-002 

0-5 

— 

Cuprous iodide 

0-04? 

8-0? 

— 

Cuprous thiocyanate 

0-004? 

0-5? 

— 

Calcium aulplmte. ... * 

0-35 

14-0 

0-007 

Barium sulphate 

0-022 

2-6 

0-018 

» » (heavyepar).. 

0-026 

2-9 

0*017 

Strontium sulphate 

1-16 

107-0 

0-000 

Calcium sulphate. 

30-5 

2070 -0 

0‘n03 

Lead sulphate 

0-80 

46-0 


Barium oxalate 

0-66 

74-0 


Strontium oxalate 

0-51 

45-0 


Calcium oxalate 

0-092 

5-9 


Barium carbonate 

0-24 

24-0 


Strontium carbonate 

0-16 

11-0 


Calcium carbonate • • 

0-26 

13-0 

0-008 

» .1 (arragonito) 

0-30 

15 H) 

0-008 

Lead carbonate •« 

(0-025) 

(8-0) 

0-009 

Silver chromate 

0-17 

28-0 

0*032 

Barium chromate 

0-03 

3-8 

0-023 

Lead chromate 

0-001 

0-2 

— 

Magnesium hydroxide 

0-41 

9-0 

0-000 
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Chem., [2], 60, 127 — 137; compare Abstr., 1893, ii, 619). — The 
valnes givea in tho table, p* 7, for the solability in water of so- 
called “ insoluble ” salts are calculated from determinations of the 
electric condnctivity of the saturated solutions. J. W. 

SolnbiUties. By A. Etaed {Bull Soc. Glmu, [3], 9, 82—87).— 
The author regards the curve of solubility as the locus of the -melting 
points of mixtures of the dissolved substance and the solvent (Abstr., 
1889, 460). In order to obtain the complete curve, the solubilities 
must be expressed, not as the amount of substance i'ssolved by 100 
parts of the solvent, but as the amount contained in 100 parts of the 
saturated solution. The complete curve cannot, for obvious reasons, 
be obtained in the case of the majority of solutions of inorganic salts 
in water ; and, therefore, the author has -turned his attention to the 
Bol-nbilities of organic compounds in organic solvents. Complete solu- 
bility curves are given for several cases of this kind. Attempts were 
made, hy the use of solvents melting at low temperatures, to obtain 
CMes in which the solubility was ultimately reduced to zero, but 
without positive success. Chloroform (m. p. — 68°) at — 60® still 
dissolves considerable quantities of naphthalene and triphenyl- 
methane. In most cases, however, the different solubility curves 
converge at low temperatures into a single line, the direction of which 
id towards the ordinate zero at the melting point. H. 0. 

The ColoTir of the Ions. By J. Waokbr {Zeit physihal C^em., 
12, 314 — 321). — ^Magnanini (Abstr., 1893, ii, 510) has stated tha-b 
violuric acid when dissolved in pnre water is colourless, and that the 
colonr of its salts in aqueous solution cannot be attributed to a 
coloured negative ion. The author has repeated Magnanini’s experi- 
ments with the acid, but has failed -to obtain a colourless solution, 
water carefully freed fi-om alkali always giving a violet liquid. He 
further finds that the ahsoi'ption of solutions of the acid and the 
sodium salt is proportional to the number of violario ions in the 
solution, as determined by the electrical conductivity. The absorp- 
tion of the acid does not decrease proportionally to the dilution, as it 
should if the presence of a salt as impurity were the cause, but to the 
squa 2 *e root of the dilution, that is, proportionally to the number of 
negati-ve ions. The decolorisation bv means of other acids proceeds 
according to the law of isohydric solutions. A chromolithogi'aphic 
table of the colours of 16 solid violnrates is given ; these show great 
differences in colour, hut when dissolved in water and sufficiently 
diiut^, they all give violet solutions (due to the negative ion), 
provided the positive ion is colourless. J, W. 

Saline Solutions. By 0. Charpt {Ann, CMm, Fhys,, [6], 29, 
1 68). ^With a view of further elucidating the question as to the 
condition of a dissolved salt and its relation to the solvent, the author 
has determined, with all^ possible accuracy, the densities of a number 
of aqueo-QS solutions of inorganic salts and organic acids of various 
concentrations. From these, the contraction was calculated, it having 
been already shown (Abstr., 1892, 1146) that the density is a linesS 
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function of the contraction, 
hy the equation 


K = 


The coefficient of contraction is given 


If , 

BdS 


where S is the percentage composition of a solution of density D. 
The coefficient is always less than unity, so that dilution of a solution 
is always accompanied by a contraction. It diminishes with the 
concentration, so that a greater contraction is produced by diluting 
a concentrated than by diluting a dilute solution. It increases with 
the temperature, so that the contraction produced by dilution at a 
high temperature is smaller than that produced by dilution at a low 
one. If the concentration be expressed in terms of the ratio of the 
number of molecules of the dissolved compound to the number of 
molecules of the solvent, the curves representing the coefficient of con- 
traction as a function of the concentration will take some simple form, 
and in any series of analogous compounds will he found arranged in 
the order of the magnitudes of the molecular weights. The last pro- 
perty is also characteristic of the curves obtained if the density is 
substituted for the coefficient of contraction. The curves in this case 
are linear in form, the density of a solution being a linear function 
of the concentration when the latter is expressed as above. This last 
result bolds also for mixtures of salts in solution, and it is, therefore, 
possible to apply this law to the study of chemical equilibrium 
between salts in solntiom H. G. 


The Hydrate Theory. By W. Meterhoffeb (Ber., 26, 2475 — 
2478). — The author poiuts out that the curves obtained by Pickering 
for the depression in freezing point in various solutions ai'e in reality 
solubility curves, and reasons that since no breaks have hitherto been 
found in solubility curves unless the solid in equilibriom with the 
solution itself undergoes transiormation, the breaks observed by 
Pickering have no real existence. J. W. 

Eqxiilibriuxa of Solutions with two and three Components. 
By H. W. B. Boozbboom (Zeit physikaL CJiem,, 12, 359 — 389). — The 
author gives a full theoretical discnssion of the nature of the solu- 
bility curves for systems composed of two and of three components. 
An example of the equilibrium of a system of two components is to 
be found in the solubility relations of ferric chloz’ide and its hydrates 
in water. Here the components are water and anhydrous ferric 
chloride ; ice, the anhydrous salt, and the various hydrates form the 
solid phases, solutions of varying concentration forming the liquid 
phase. The solubility curves of the components are termed by the 
author side curves, the solubility curves of the hydrates (in this case 
binary compounds) being called intermediate curves. With systems 
of three components there may be ternary solid phases ; for example, 
the hydrate of a double salt. The following tables exhibit the cha- 
racteristic properties of the various curves and their points of inter- 
section. The solid phases are denoted by Sji, &o., the liquid phase 
(solution) by L. 
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OJiaracfenstics of Solubility Ourves. 


Direction of endo- 
thermic tracsforma- 


ISTature of cnrve. 

Solid phases. 

tion at the maximum 
temperature of the 
curve. 

Side 

A. Two Components, 
i One simple 

S—^L. 

S-.-L. 

TrifiArmpilifl.fo 

One Wnary 



Sid A ..1 

B. Three Components. 

Two aimplA- 

Si + S3 Jj. 

Si + S3 — *• L, or 

Si — L + S3. 


One simple + one binary.,. 
Two hiaary • 

Intermediate 

j 

r containing^ 

One simple + together 
one binary - all three - 
Two binary compo- 

L nents ^ 
One simple + one binary. ' 
One bmary + one ternary ► 
Two ternary 

Si *f Sa-^D. 

rSi+ Sa-D, 

< or 

[gj L + Ss. 

Faints of Intersection. 

— 

Intersecting curves. 

The intersection is a 
temperature minimum 
for 

Direction of endo- 
thermic transforma- 
tion at intersection. 


Two side 

One side and one interme- 
diate 

Two intermediate . . • , 


} 


A. Two Components, 

Both curres Sj + S2 D. 

‘ Si + 

One cuire 


Si 


• L + Sa. 


B. Three Components, 


Three side 

Two side and one interme-"" 
diate 

One side and two intexme- y 
diate 

Three intermediate 


Three onrves 

Three cnrves, or, 
Two onrres 


} 


Si + Sa + Ss — ^ D. 

Si + Ss + Ss-^D. 
Si + Sa-H^L + S3. 


J. w, 
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Temperature of Explosion of Mixtures of Gases. By Y. 
AIetee and A. Mukch (Ber*., 26, 2421 — 2432). — The explosion was 
effected in a glass vessel, situated inside the bulb of an air thermometer, 
the latter being immersed in a metal bath. The mixture of a gas 
with the amount of oxygen theoretically necessary for its complete 
combustion was passed through a fiue tube to the bottom of tbe glass 
vessel, aud lighted as it issued from the mouth of the tube which 
formed the upper continuation of the vessel. At a certain tempera- 
ture the flame ran down the tube, aud the contents of the vessel 
exploded. This temperature — ^the temperature of explosion — was 
then determined by displacing the air contained in the air thermo- 
meter with hydrogen chloride, collecting it over water, and measur- 
ing it. 

A series of experiments was first made with hydrogen and oxygen. 
The temperature of explonon is not constant, bat varied in 38 ex- 
periments from about 620® to 680°, being about 650° in the mean. It 
is not affected by variations in the rapidity with which the gases 
enter the glass vessel, or by the presence of glass splinters or sand. 
The presence of platinum prevents an explosion, the gases combining 
qnietly, and if the glass vessel is very small no explosion occurs. 

Some experiments were then made with carbonic oxide and with 
hydrogen sulphide, but these gases, for the most part, combined 
quietly with oxygen. 

The following aliphatic hydrocarbons were then examined, and 
fonnd to have the following temperatures of explosion when mixed 
with oxygen. Methane, ^6 — 678®; ethane, 605 — 622®; ethylene, 
A77 — 590®; acetylene, 609 — 515°; propane, 645—548°; propylene, 
497 — 511° ; isohutane, 546 — 550® ; isobutylene, 537 — 646® ; coal-gas 
fwith three times its volume of oxygen), 647—^9®. It would thus 
appear that the temperature of explosion falls as the number of 
carbon atoms in tbe molecule increases ; that it is probably lower for 
primary than for the corresponding secondary hydrocarbons; and 
is less for hydrocarbons containing a double bond than for those 
containing oidy single bonds, and still less for those containing a 
triple bond, C. F. B. 

Extraction Apparatus. By J, Tcheeniac (Ber., 26, 2359). — ^A 
defence of the author’s apparatus (Abstr., 1893, i, 229) for extraction 
with hot ether against the objections urged by Hagemann (ibid., 
ii,567). G. F. B, 


Inorganic Chemistry, 


Hydrates of Hydrogen Iodide. By S. TJ. Pickeeing (Bcr., 26, 
2307 — 2310). — In continuation of his previous work ou the hydrates 
of hydrogen chloride (Proo., 1893, 45) and of hydrogen bromide 
(FML Mag.y 1893), the author has succeeded in isolating three 
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hydrates of hydrogen iodide. The dihydrate, forms large 

crystals melting at abont — The trihydTdts, HljdHgO, melts at 
— 48°, and forms small, granular crystals. The tetrahydrate, B[I,4H20, 
melts at —36*6°, and is deposited in large, transparent, granular 
crystals. 

The numerical results are tabulated, and are also represented 
graphically in the form of curves. The following hydrates of Iwdrogen 
chloride and of hydrogen bromide are known. HC 1 ,H 20 ; Hul, 2 H 20 , 
m. p. -17-4° ; HC1,3H20, m. p- -24*8°; HBr,H20; HBr,2H20, 
m. p. — 11*2°; HBr.3H20, m. p. — 48°; HBr,4H20, m. p. — 55*8°. 
l^’o simple relationship appears to exist betw'een the melting points 
of the various hydrates of the three acids. J. B. T . 

Decomposition of Hydrogen Iodide by Heat. By M. Boden- 
STEiN (5er., 26, 2603 — 2611; compare Abstr., 1893, ii, 369). — Fuither 
experiments have yielded the following numbers for the amount of 
hydrogen iodide decomposed at various temperatures. 

290° 310° 320° 340° 350° 394° 448° 518° 

0*164 0*167 0*160 0*171 0*176 0*196 0*214 0*236 


A minimum appears to exist at 320°, at which temperatui*e the 
heat of reaction is probably zero. 

The influence of pressure is seen in the following table. 


PreBsure in atmospheros. 

860°. 

448°. 

618*. 

0*5 

0-186 

0*202 


1*0 

0-176 

0*214 

0*236 

1*5 

0-192 

0*222 

0*241 

2*0 

0-199 

0*231 

0*244 


The constant 0 of the velocity equation for the decomposition 
varies as follows. 


Pressure. 

850°. 

448?. 

0*6 

0*0000345 

0*00266 

1*0 

0 *OUOOb99 

0*00503 

1*5 

0*0001151 

0*00820 

2*0 

0 0001571 

0*01143 


This table shows that the constant is very nearly proportional to 
the pressure. J. W. 


Action of Ammonia on some Peroxides. By 0. Miohel and B. 
&BANDMOUGIN (Her., 26, 2565 — 2568). — When dry gaseous ammonia is 
passed over the heated x>eroxides of sodium, barmm, manganese, and 
lead, the ammonia is oxidised to nitrogen, and the metal left either 
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as hydroxide (sodinm and barium) or oxide (manganese sesqnioxide, 
litharge). In addition to these products, in all cases except that of 
barium, a small amount of nitrous and nitric acids is formed. 

A. H. 

Properties and Constitiition of Hydroxylamine and its 
Homolognes. By W. Bsdhl (Per., 26, 2508—2520). See this 
vol., i, 9. 

Preparation of Nitrons Oxide. By V, Smith ( J. 8oc. Ghem, Ind,, 
11, 867 — 869; 12, 10 — 11 ). — A mixture of ammonium sulphate and 
sodium nitrate, kept at 215® for 2 — 3 hours, undergoes, in gi*eat part, 
decomposition into sodium sulphate and ammonium nitrate. If, how- 
ever, it is rapidly raised to a higher temperature, nitrous oxide begins 
to be evolved at 230®, and comes off with some rapidity at 240 — ^250°. 
During the heating up a little ammonia is evolved, and the longer the 
mixture is kept at about 220 — 230®, the more ammonia is lost. If, 
then, the two salts have been mixed in molecular proportions, the 
deficiency in the ammonia leads to the evolution of some of the 
higher oxides of nitrogen towards the end of the reaction. This may 
be remedied by increasing the proportion of ammonium sulphate, the 
mixture, with an additional 5 per cent, of that salt, affording a larger 
yield of nitrons oxide than would be obtained from the equivalent 
quantity of ammonium nitrate. The gas is evolved with regularity, 
whereas ammonium nitrate, raised to 240®, decomposes with a 
rapidity accelerating towards explosive violence. M. J. S. 

Hyponitrous acid. By A. Thum (JTonafe^., 14, 294 — 310). — The 
author supports the theory of Daii«.tau and Dymond (Trans., 1887, 
656), according to which, the fiist product of the reduction of sodium 
nitrite in alkaline solution is the sodium’ derivative of a dihydroxyl- 
araine, two molecules of which then condense to form sodium 
bvponitrite, (1) Naa -f- 2 H 2 O H- NTaXOa = NaN(OH)a + 2NaOH. 
(2) 2]S’aN'(OH)a = NaaN^Oa + 2HiO. This condensation seems to 
be favoured by the presence of an excess of alkali, for if this be 
neutralised by a current of carbonic anhydride, no hyponitiite is 
formed. The nitrogen evolved during the reduction is not due to the 
reduction of hydroxylamine, to which it has usually been ascribed, 
for this substance is scarcely attacked by sodium amalgam, but prob- 
ably to a reaction between the dihydroxy lamine and hydroxylamine, 
NTHa'OH 4- NH(OH)a = Na -f SHaO. The preparation of hypo- 
nitrites b} means of ferrous hydroxide has no advantage over the 
oi*dinary method of reduction by means of sodium amalgam. 

Hyponitrous acid is also formed by the action of hydroxylamine on 
nitrons acid. About 2 per cent, of the theoretical amount of the 
silver salt is formed when equivalent solutions of hydroxylamine 
hydrochloride or sulphate and sodium nitrite are mixed, allowed to 
remain nntil the violent evolution of nitrons oxide has ceased, and 
then treated with a solution of silver nitrate. No hyponitrite is 
formed in alkaline solution. Farther inyestigations are in progress 
as to the exact course of this reaction. Attempts to isolate hypo- 
nitrous acid from the dry silver salt by means of dry hydrogen 
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sulpbide showed that even at low temperatures it is very unstable 
aud liable to explosive decomposition; the remaining experiments 
were, therefore, made with solutions of the acid, prepared by act- 
ing on the silver salt with the calcnlated amount of hydrochloric 
acid. The solution is colourless and strongly acid, and is stable 
towards dilute acids and alkalis even on boiling. On titration with 
potash, in the presence of phenolphthalein or litmus, the solution 
remains acid until the acid salt is formed, and then becomes alkaline. 
The acid does not affect methyl-orange, and does not expel carbonic 
anhydride from the alkali carbonates. In acid solution, it is quan- 
titatively converted by potassium permanganate into nitric acid, 
whilst in alkaline solution, nitrous acid is formed. Pure solutions of 
the acid, contrary to the statements of Divers on the one hand, and 
Yan der Plants on the other, do not decolorise solutions of iodine and 
prevent the formation of iodide of starch, neither do they liberate 
iodine from acid solutions of potassium iodide. Hyponitrons acid is 
very stable towards reducing agents, both in the presence of acids 
and alkalis. Solutions of the acid byponitrites of the alkalis give pre- 
cipitates with the salts of many metals. These metallic salts are 
being further examined. 

The Oxidation of Hydroxylami^ie , — ^Wben bydroxylamiue is acted ou 
by alkaline permanganate, an amount of oxygen is taken up which is 
exactly half way between the amounts required to convert the 
hydroxylamine into hyponitrons acid on the one hand, and nitrous 
acid on the other. This corresponds with the formation of a sub- 
stance of the formula H2X3O3, which bears the same relation to hypo- 
nitrons acid that an azoxy- does to an azo- compound, 

HO-Nar-OH. o<loH- 

Hyponitrous acid (azohydio:^!). Azoxybydioxyi 

Experiments are in progress on the isolation of this substance. 
Hydroxylamine is also oxidised by mercuric oxide, cupric o)i;ide, 
hydrogen peroxide, and alkaline potassium ferricyanide, small 
amounts of hyponiirite being formed in each case. The greater part of 
the nitrogen, however, is converted into nitrons oxide or nitrous acid. 

A. H. 

[The paper by W. Wislicenus (Abstr,, 1893, ii, 311) in which the 
formation of hyponitrons acid by the interaction of hydroxylamine, 
and nitrons acid is described was read at a somewhat later date than 
the foregoing,] A, H. 

Rate of Oxidation of Hydrogen Phosphide. By H. J. Van de 
Stadt {Zeit phydkaL Ghem., 12, 322— 332).— When dry gaseous 
hydrogen phosphide and oxygen are brought together at a low pies- 
snre, they combine at once with emission of light to form phosphorous 
acid according to the equation 2PH3 ■+■ 3O3 = 2H8PO3. The appa- 
ratna used by the author to determine the combining proportions 
consisted of a pear-shaped bulb connected on the one hand with an 
air-pump and manometer, and on the other with a gas pipette, by 
means of wliich definite quantities of gas could he introduced. The 
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hulb was rendered vaonons, a certain number of measures of bydrogeu 
phosphide admitted, and then oxygen, measure by measure, until the 
flash on combination no longer appeared. The manometer showed 
no change of pressure before and after the reaction. 

When the gases were admitted very slowlv from the pipette, an 
intermittent greenish- blue light was observe!, and the manometer 
indicated that equal volumes of oxygen and hydrogen phosphide 
interacted, leaving an equal volume of a permanent gas as residue. 
When the mixing of the two gases was allowed to take place by 
diffusion at a pressure under 50 mm., accurate results were obtained, 
and the crystalline solid which was deposited on the walls of the 
bulb was proved to be metaphosphorous acid, formed according to 
the equation PH3 + O3 = H2 + HPOa. The crystals melt above 
80 ®, and deliquesce in presence of a little water vapour, the solution 
shortly afterwards becoming solid again from formation of ortho- 
phosphorous acid. 

Slow oxidation at greater pressures appears to proceed approxi- 
mately according to the equation 4PH3 + 5O2 = 2HPO2 + 2H3PO3 
-h 2H2. Dilution does not increase the rate of oxidation con- 
tinuously, but, when a certain low pressure is reached, explosion 
takes place suddenly. The limiting pressure for explosion depends 
very greatly on the amount of moisture present, which, in this case, 
retards and prevents the oxidation, a result in direct contrast with 
those obtained by Baker and by Dixon for most cases of combination. 

J. W. 

Polymeric TMooarbonyl Chloride, By G. Careaea (Qazzetia, 
23 , ii, 12 — 17 ). — By means of cryosoopic determinations in benzene 
solution, the author confirms the generally accepted view that the 
polymeride of thiocarbonyl chloride has the molecular composition 
(08012)2 ; the thermometric depressions indicate a small but increas- 
ing amount of ditsoeiation as the solutions become more dilute. The 
refraction constants of thiocarbonyl chloride, of its polymeride and of 
perchloromethylmercaptan were also determined for the a, / 3 , and 7 
hydrogen lines and the D line ; the principal results are given in the 
following table. 


Substance. 

t. 

d 

t 

Atomic refraction of 
sulphur. 


Prom f*. 

Prom jtt®. 

S'CCl, 

9'(f 
fl2-4, 
til -9 
11-0 

40-20 

76 -54 
76-70 
68-93 

23-37 

43-941 

43-94/ 

34-19 

16-60 

13- 71 

14- 73 

8-86 

7-46 

7-63 

s:ooi-s-cois .. 
sca-cois 



The measurements for the polymeric thiocarbonyl chloride were 
made on benzene solutions containing 16 T 39 and 15*549 per cent, 
respectively. It is noteworthy that the atomic refractions of sulphur 
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deduced from these observations are considerably smaller than those 
observed by Nasini and Costa with similar compounds. 

W. J. P. 

Magnesitim Nitride. By A. Smits (Bee. Trav. QUm.^ 12, 198 — 
202), — Magnesium nitride is prepared by heating magnesiam powder 
in a current of dry ammonia. It is a yellow substance, easily 
powdered, and must be kept in sealed tubes, as it is rapidly acted on 
by the moisture of the air. Although immediately decomposed by 
water, it is not acted on by glycerol or by oxalic acid dissolved in. 
absolute alcohol. Nitrate of silver in alcoholic solution is reduced. 

A quantitive synthesis establishes the composition MgsNj, a result 
confirmed by analyses. W. T. 

Lead Tetrachloride. By H. Priedmch (Honatsl., 14, 605 — 520 ; 
compare Abstr,, 1890, 699 ; 1893, ii, 415 ; also Classen and Zahorski, 
1803, ii, 464). — The anthor confirms the formula PhCl4,2NH4Cl 
for the double chloride of lead and ammonium, to which Classen and 
Zahorski (loc. cit.) gave the formula 2PbCl4,5NHACl, and is of th»* 
opinion that the compound analysed by those investigators contained 
free ammonium chloride. The behaviour of the double salt on 
adding it to well-cooled sulphuric acid, whereby lead tetrachloride 
separated as an oily substance, was so remarkable that the author 
investigated the behaviour of ammonium stannichloride towards 
sulphuric acid, and obtained a similar result, tin tetrachloride being 
formed. The tetrachlorides of lead and tin therefore closely resemble 
each other in regard to their stability in presence of sulphuric acid, 
and tin and germanium tetrachlorides may even be distilled from the 
concentrated acid without decomposition. On the other band, the 
higher chlorides of iron and of antimony are readily decomposed by 
the acid with evolution of hydrogen chloride. Attempts to isolate 
lead tetrabromide or its double sdt with an alkaline bromide have 
proved unsuccessful. G, T. M. 

Basic Copper Selenate and Basic Cobalt Selenate. By 
Bogda}«" (Bull. Soc. GJiini.^ [3J, 9, $84 — 586). — Basic copper sehnaiet 
2Se03,8Cu0,4H30, or CuCO-SeOa’OCu-OH)^ + SHaO, is obtained 
by beating a 10 per cent, solution of normal copper selenate 
in sealed tubes at 240 — ^250® for several houra. It &rms minute, 
transparent, emerald-green, prismatic crystals, insoluble in water 
but easily soluble in acids. When heated at about 250®, the salt 
loses water and decomposes with liberation of selenium. The fact 
that the salt does not lose water at 210® is not regarded by the 
author as evidence that the water is not present iu the form of water 
of hydration. 

Basic cobalt selenate^ 3SeOs,4CoO,HaO, or 

OH-CoO'SeOa-O-GoO-SeOs-O-CoO-SeOa-OCo-OH, 

is obtained in a similar manner, and forms small, red, aoicular 
crystals strictly analogous to the copper compound in general pro- 
perties. 0, H. B. 
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New Double Chlorides. By A. Chasseyantt (Ann, Ohim, Phys,, 
[6], 30, 5 — 56 ; compare Abstr., 1892, 118 and 1275). — The author 
has prepared and analysed most of the double salts the formnlse of 
which appear in the table (preceding page) ; some of these are new, 
whilst others have already been described by himself and others. 
The arrangement renders clear the relations and differences which 
exist between the salts. A. B. L. 

Decompositioii of Alkali Stagnates under the influence of 
Carbonic Anhydride and of Alkali Carbonates, By A. Ditte 
(Ann, CMm. Phys,, [6], 30, 282 — 285). — ^Austen has*shown (GJiem, 
News, 46, 286) that stannic oxide may be readily prepared by passing 
a current of carbonic anhydride into a solution of an alkali stannate 
containing an excess of alkali. 

When some bubbles of carbonic anhydride are allowed to fall on 
the surface of a dilute solution of an alkali stannate, a cloudy separa- 
tion of gelatiaous stannic oxide rises to the surface, and, as it in- 
creases in amount, the carbonic anhydride ceases to be absorbed.. 
When, however, the carbonic anhydride is introduced very slowly in 
contact with mystals of stannate, a dense monhydrated st^nic oxide 
is formed, which seems to be amorphous. If carbonic anhydride is 
passed into a mixture of stannate and carbonate, stannic oxide falls 
to the bottom of the liquid. Alkali carbonate flee from the acid salt 
does not give rise to the production of stannic oxide when added to 
a stannate; stannic oxide is formed in amount proportional to the 
quantity of acid salt present. A. B. L. 

Preparatloii of Potassium Metantimouate. By Dijtk (Chem. 
Qentr,, 1893, ii, 254; from BiiXL, Boc. ray, Pharm, Bruxelles^ 37, 
109). — ^The method depends on eliminating the sulphur from the 
snlphantimonate by means of copper oxide. Black antimony sulphide 
(100 grams), potassium carbonate (160 grams), slaked lime (100 
grams), and sulphur (20 grams) are shaken with 12 litres of water, 
and after remaining ei^ht days the mixture is filtered. The filtrate, 
which contains potassium snlphantimonate, is boiled with copper 
oxide (120 giams) and filtered. The filtrate is diluted with water 
and treated with carbonic anhydride, when potassium metautimonate 
is precipitated. E. 0. B. 


Mineralogical Chemistry. 


Canfieldite, a new Germsmium Mineral. By S. L. Fenheljo 
(Amer, J, Sci,, 46, 107 — 113). — This new mineral was brought from 
Bolivia by P. A. Canfield. It crystallises in combinations of the 
octahedron and rhombic dodecahedron. The fracture is conchoi'dal, 
the hardness 2’5, the sp. gr. 6*27, the colour black, the streak greyish- 
black, and the melting point very low. The mineral consists of 
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silver, germaniuTn, and snlphnr, and lias the same (jnantitatiTe com- 
position as argyrodite. Analysis gave the following results : — 

S. C-e. Ag. Total. 

17-10 6-57 76-33 100*00 

Thus canfieldite and argyrodite have the same chemical composition, 
which is AgsGeSe- 

A new analysis, made hy the author, of argyrodite from Preiberg 
gave 

S, Ce. Ag, Total. 

16-83 6-69 76-48 100*00 

The mineral ALgbGeSe is therefore dimorphous, canfieldite being 
isometric and argyrodite monoolinic. B. H. B. 

Natural Manganese Oxides: Polianite and Pyrolnsite. By 

A. Goegeu (Bull. 8oc. Gliim., [3], 9, 496-— 502). — ^The author has 
examined a specimen of polianite from Flatten, in Bohemia, and 
specimens of crystallised pyrolnsite from many localities in Central 
and Eastern Europe. The hardness of the polianite was 6*6, and its 
sp. gr. 5-03 to 5-09; whilst the hai-dness of the pyrolnsite varied 
from 2*6 to 5*0, and the sp. gr. from 4*75 to 5*10, according to the 
degree of hydration. Only the polianite was really anhydrous, and the 
proportion of water in the pyrolnsite varied from 0*75 to 2*65 per 
cent., only about one-third being given ofE in a vacuum, aud a further 
quantity at about 280®. The temperature of decomposition of the 
pyrolusites is above 460®, and is identical -with that of the artificial 
varieties. When incompletely dissolved by hydrochloric acid, the 
residue has the composition of manganese peroxide. Boiling nitric 
acid, concentrated or dilute, dissolves only a trace of manganese. 

The impurities in the pyrolusites are practically the same in all 
cases, namely, iron, calcium, magnesium, lead, barium, potassium, 
and sodium, and sulphuric, carbonic, phosphoric, and arsenic acids ; 
they are present only in small proportion. The percentage of man- 
ganous aimydride, h&DL 02 , present affcer abstraction of the impurities 
varies from 98 to 100 per cent. C. H. B» 

Rowlandite. By W. E. Hiddeit and W. P. Hillebraxu (Amer. J. 

46, 208 — ^212). — ^About 2 lbs. of this mineral was found by W. 

B. Hidden, in a shipment of yttria-bearing minerals from Llano Oo., 
Texas. The mineral is isotropic ; its hardness is 6 its sp. gr. 4-513 
at 15*6® ; its fracture glassy- couchoidal ; its lustre vitreous-resinous ; 
and its streak is greenish-grey. An analysis by W. P. Hillebrand 
gave the following results : — 

SiOa. Ce^Oa. La group. T group. PeO. MnO. MgO. F* 

26*04 5-06 9*34 47-70 4-39 0*67 1*62 3*87 

These are in accord with the empirical formula 

B. H. B. 
3—2 
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Zoisite from North. Carolina. By W E. Hidden (Amer. J, Sci., 
46, 154). — ^Very pure moiiazite at the Flat Bock mine, Mitchell Co., 
Nori-h Carolina, was found by the author to be surrounded by a pink, 
vitreous zoisite associated with a black, glassy allanite. An aniysis 
of the zoisite gave the following results : — 

Si02. AI3O3. Fe^Oa- MnO* CaO. HaO. Total. 

39*98 31*02 4*15 0*23 23-80 2*03 100*21 

The sp. gr. is 3*352 at 27®. B. H. B. 

Mackintoshite, a new Thonnm and Uraninm Mineral. By 
W, E. Hidden and W. F. Hillebr^^nd (Amer- J. Sci,^ 46, 98 — 103). 
— ^With thorogummite* and cyrtolite in Llano Co., Texas, a new 
mineral has been discovered. It is opaque and black, but not quite 
so dull in lustre as the associated cyrtolite. A strong lens is neces- 
sary to distinguish the two. The hardness of the mineral is 5*5, and 
no trace of cleavage has been observed. The fracture is suh-con- 
choidal to hackly, and the sp. gr, is 5 438 at 21°. Its form is tetragonal, 
and resembles zircon and thorite in habit and angle. Square 
prisms, sometimes 1 cm. thick, with a simple pyramid, are all 
the forms thus far observed. It also occurs massive, nodular, 
and filling veins in cyrtolite and fergusonite embedded in coarse 
pegmatite. It is infusible before the blowpipe, and is not entirely 
decomposed by my one acid. Analysis gave resnlts in accord with 
the formula uThaSiaHeOis, the formula of thorogummite being 
TJThftSisHjgOsi. B. H. B. 

Alnoite containing MeBlite. By C. H. Smtth (Amer. /. 8cL, 46, 
104 — 107). — The author described (Abstr., 1892, 1057) a small dyke 
occurring in a fault fissure at Mauheim, Hew Tork. Recently some 
sections have been prepared from fresher material, and these show 
that one of the constituents is melilite, a supposition that the author 
originally hesitated to accept;. Upon the basis of its mineralogical 
composition, and from a comparison with a specimen from Alno, the 
rock must he classed as ainoite. The optical properties of the 
melilite are fully described, the mineral, although consisting chiefly of 
positive material, having patches of a negative character scattered 
through them, B. H. B. 

Actinolite Magnetite Schists in Minnesota. By W. S. Batlev 
(Awier. tT, Bci., 46, 1/6 — 180). — ^Attention has repeatedly been 
called to the existence of beds of amphibole schists associated with 
the ores in the older iron ore regions of the Lake Superior district. 
Consequently, their discovery on the newly opened Mesabi range is 
of interest from a theoretical standpoint. The descriptions of them 
g^iven hy the author agree very closely vrith those given by Irving 
and Yan Hise (Abstr., 1892, 794) for the corresponding schists in the 
Fenokee series, except that in the Minnesota rocks quartz is rare, 
and hasmatite is absent. The presence of these peculiar rocks in the 
Mesabi range is noteworthy, since their origin in other districts has 
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been tbongbt to be closely connected -witli tbat of the iron ores witli 
which they are associated. B. H. B. 


Piiysio logical Chemistry. 

Oxidation of Methylic and Ethylic Alcohols in the 
Org ani sm. By J. Pohl {OTienei. Gentr,^ 1893, ii, 380 — 381; from 
Arch, JEIxpt. JPath. Pharm,, 31, 281 — 302). — ^Ethylic alcohol adminis- 
tered to a dog produces protracted sleep, and when this passes oft', 
the dog awakes in a normal condition. Methylic alcohol, on the 
other hand, produces restlessness, giddiness, and then broken sleep ; 
and the effects of a dose last for three or four days. A dog may be 
dosed without harm for a year with ethylic, isobntylic, or amylic ^co- 
hol ; but with methylic alcohol death ensues in a few weeks. 

In the case of poisoning by methylic alcohol, formic acid appears 
in the xirine, and reaches a maximum on the third or fourth day. 

B. C. R. 

Presence of Ammonia in the Stomach, and its Influence on 
the Estimation of the Hydrochloric acid. By H. Stsauss {Ohem. 
Centr,^ 1893, ii, 379 — 380; from Berlin, KLm, Woch., 30, 398 — di02). 
— ^The author confirms Rosenheim’s results (Abstr., 1893, ii, 177). 

The only method of estimating the chlorine which is not influenced 
by the presence of ammonium chloride is Leo’s method ; the free and 
combined hydrochloric acid is converted into calcium chloride by 
means of c^cium carbonate, which does not decompose the acid 
phosphates, and the acidity is determined before and after this treat- 
ment. E. 0. R. 

Mineral Matter of Bones and Teeth. By S. Gabeiel {Zeit 
physiol. Ohem.^ 18, 267 — 303). — ^The mineral matters in bone and 
teeth contain lime, magnesia, potash, soda, water, phosphoric acid, 
carbonic anhydride, chlorine, and fluorine; there is, in addition, a 
substance which, when fused, turns red. The quantities of lime and 
phosphoric acid, which are the most abundant constituents, vary 
but little, and are proportional one to the other; the amounts of 
magnesia and carbonic anhydride are also proportional to each other. 
The amount of potash is greater than that of soda. The quantity of 
chlorine is very small, and is greater in the teeth (0*21 per cent.) 
than in bone. Fluorine is the minimal constituent of both (as a rule 
not over 0*06 per cent.), and is not more abundant in teeth than in 
bone. 

Water is present in two forms : one part, passing off at 300 — 360®, 
is similar to water of crystallisarion ; the other p^ is only expelled 
by fusion with silicic acid, and is an expression of the basicity of tne 
phosphate, and is called water of constitution or acidic water. 

The bone phosphate has a basic character, containing 15 equiva- 
lents of add to 16 of base ; and it is probably a loose union of a 
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normal mth. a basic pbospbate. Tbe composition of the asb finds its 
simplest expression in tbe formula Ca 3 (P 04)3 + CasHPsOis + Aq), 
in ^^bicli 2 to 3 per cent, of the lime is replaced by ma^esia, potash, 
and soda, and 4 to 6 per cent, of the phosphoric acid by carbonic 
anhydride, chlorine, and fluorine. The limit of variation is, however, 
small ; and the differences between bone ash and tooth ash are not 
srreatOT than those between the ash of different bones. 

® W. D. H. 

Amotint of Fluorine in Teeth. By B. Wrampelmbter (Zdt. 
anal. Ohem., 32 , 550-^53). — The author employed Carnot’s method 
(Abstr,, 1892, 911), and obtained the following numbers. 

Healthy teeth of adults 1'37 per cent, of fluorine 

Diseased „ ,, 1*16 „ „ 

Healthy „ children 0*65 „ „ 

Diseased „ » 1*40 „ „ 

whence he infers that no direct conclusion as to the soundness of 
teeth can be di^awn from the percentage of fluorine they contain. 

Each sample of teeth consisted of 4 molars, 2 incisors, and 1 
canine tooth. Test analyses with pure potassium silicofluoride gave 
93*5 and 93*8 per cent. M. J. S. 

Chemistry of the BefiractiFe Media of the Eye. By C. T. 
MOrfeb (Zeifn physiol. Ohem.^ 18 , 213 — ^256 ; compare Abstr., 1893, 
ii, 424), — The Oornea. — ^This is considered in its separate layers. 
The substantia propria of the cornea was considered by Muller to 
consist of a chondrigenous substance similar to that found in hyaline 
cartilage. Morochowetz showed that chondrin, here as elsewhere, is 
not a chemical unit, but a mixture of gelatin with a mucinold 
material. This has been conflrmed since then, and special attention 
is here paid to the mucinoid material, which is here called (jor?wa- 
It was extracted with dilute alkali, and precipitated from 
the extract hy acetic or hydrochloric acid. Its percentage composi- 
tion is 0, 50*16; H, 6*97; H, 12*79; S, 2*07; 0, 28*01. It dosely 
resembles in its properties the mucoids found in hyaline cartilage and 
the vitreous humor, and the pseudo-mudn of ovarian fluid. The 
gelatin obtained from the collagen, the other main constituent of the 
cornea, resembles that obtained from other sources. The mucoid and 
collagen of the sclerotic are identical with those obtained from the 
cornea. 

Only traces of pnre proteid matter are obtainable from the sub» 
stantia propria of the cornea ; the larger quantities previously de- 
scribed originated doubtless from the epithelial layer. This layer 
yields abundance of proteid matter which very closely resembles para- 
globulin in its properties. Nuclein was not obtained, neither was any 
trace of myosiu found. Descemet’s membrane resembles in its chemical 
properties the membranes of the lens and vitreous humor. These 
membrftnes consist of a mechanical mixture of a mucinoid material 
with sparingly soluble, nitrogen-rich (14*77 per cent.) albuminoid 
substance, which agrees in its properties neither with collagen nor 
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witli elastin. Descemet’s membrane is not digested by either gastric 
or pancreatic jnice, but the lens capsnle is completely dissolved. The 
solubilities of the lens capsnle in other reagents are greater than 
those of Descemet’s membrane. The main substance of the lens 
capsule is very like elastin. 

The Vitreous Sumor, — The fluid filtered off from the vitreous 
humor contains proteid and mucin. Observers differ as to the variety 
of proteid present, and also as to the presence or absence of mucin. 
It was found necessary to dilute the fluid very considerably before 
acetic acid caused a precipitate of mucin. This may account for the 
discrepancy. It is regarded as a mucoid rather than as mucin proper ; 
it contains 12*27 nitrogen and 1*19 sulphur per cent. The membranes 
of the vitreous yield gelatin. 

Aqueous Rumor. — This contains proteid, but no mucin. 

W. D. H. 

Absence of Bile Acids^ Hippnric acid^ and Benzoic acid 
from the Suprarenal Capsules. By E. Stadelman^ {Zeit physiol. 
Ohem., 18, 380 — 396). — ^Recent experiments on the functions of the 
suprarenal capsules render it necessary that exact knowledge should 
be obtained of their chemical composition. The present research 
shows that certain substances described by other authors in the 
glands, namely, bile acids, hippuric and benzoic acids, are not present. 

W. D. H. 

Proteids of Milk. By M. Abthxjs {Arch, de physiol., 1893, 
673 — 677), — ^The experiments show that, in addition to caseinogen, 
milk contains other proteids. These differ from caseinogen in being 
coagulable by heat, and, like Sebelien, the author separate them mio 
laoialbumin and la^globuliu. W. D. H. 

Aloalptouuria. By H. Embdek {Zeit. physiol. Ghem., 18, 804i — 
334; compare Abstr., 1898, ii, 82). — ^It has been abundantly shown 
since the publication of Wolkow and Baumann’s researches on this 
subject (Abstr., 1891, 1128 ; 1892, 925), that the abnormal substance 
known as alcapton is homogentisic acid. References to published 
cases are given; in one of these glycosuria was present as well. 
The present paper relates to certain experiments on metabolism, per- 
formed with a view of testing the correctness of the hypothesis that 
the abnoimal constituent of the urine originates by an unusual form 
of metabolism from tyrosine. 

The first experiments were performed on the patient alluded to in 
the author’s previous publication. It was found that the acid in the 
urine was increased by a flesh diet, that the administration of lyrosiae 
doubled the excretion of the acid, that phenylacetic and phenylamido- 
acetic acids had no such influence, that oil of turpentine, kephir, and 
castor oil, although lessening the combined sulphates of the urine due 
to lessened putrefaction in the alimentary canal, had little or no in- 
fluence on ihe amount of homogentisic acid. On administering the 
acid by the mouth, about 75 per cent, was excreted in the urine. 
Another point noted in the urine of this patient was an abnormally 
low excretion of uric acid (estimated by Pokker’s method). The 
second series of experimeuis performed on healthy men and animals 
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showed that after the administratioiL of the acid (by the mouth in 
man and by suboutaneoTis injection in dogs), the urine assumed all 
the characters of the urine of alcaptonuria, the amount of acid 
recovered in the urine being considemble, but nevertheless indicating 
that some had been destroyed in the living tissues. W. D. H. 

Bare Urinary Calculi. By J. Horbaczewski {Zeit. •physiol, Ohem,, 
18, 335 — 340). — ^The first stone examined was a fatty concretion, and 


analysis gave the following result. 

Per cent. 

Water 2*5 

Ash 0*8 

Organic matter insoluble in ether 11*7 

Organic matter soluble in ether 85*0 

Containing — 

Free fatty acids 51*5 

Fats •■•••••••«•••. •••••••••« 33*5 

Cholesterol traces. 


The organic matter insoluble in ether contained insoluble soaps of 
calcium and magnesium, and probably some blood proteid and 
mucin. 

The second stone was a cholesterol concretion. It contained — 

Per cent 


Water 3*76 

Ash 0*55 

Organic matter 95*99 

Containing — 

Cholesterol. 95*87 

Organic matter insoluble in ether .... 0*15 

W. D. H. 


Chemistry of Vegetable Physiology and Agriculture. 


Cellulose in Bacilli and other Pong! By I. Deetfttss (ZeiL 
physioL Chein., 18, 358 — 379). — ^The organisms investigated were 
JPolyporus, Agaricua campestris, Bacillus suhtilis^ pus bacilli, and 
Aspergillus glauctus. It was found that all contain tme cellulose,’' 
in B. Schulze's sense. The presence of hemi-cellnlose is .very 
doubtful. 

Cellulose was also found in caseating lymph glands, and thus an 
observation of Freund’s is confirmed. It doubtless is due to the 
^ bacilH in the tuberculous deposits. W. D. H. 

Decomposition of Hydrogen Peroxide by Cells, By A, Gori- 

STEIN (Fi?iAou?’s Arcliivy 133, 295 — ^307). — Liebreich was the first to 
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use hydrogen peroxide for distinguishing between living bacteria and 
those killed by heat, the former decomposing the peroxide, the latter 
not. This evolution of oxygen is here recommended as a macroscopic 
test for the presence of bacteria, for instance, in drinking water. 

Many living cells act in the same way, so also do certain proteids, 
such as fibrin, which ai*e non-living. 

The present experiments show that this power of the cells does not 
necessarily depend on the life of the cells ; many vigorous antiseptics 
do not prevent it ; certain substances, however, which are not anti- 
septics in the narrow sense do destroy the power ; those particularly 
mentioned being hydrocyanic acid, chloral hydrate, and chloral cyan- 
hydrin. Heating to 70® destroys the power, unless the cells are 
dried, when it has not this effect. 

It is further shown that nuclein prepared from yeast, pus, liver, 
and other cells possesses the power of decomposing hydrogen per- 
oi.ide. negative results were, however, obtained with nucleic acid 
and artificial nuclein, but the number of experiments in which these 
were used was small. The theory is advanced that cells, bacteria, and 
proteids act in this way in virtue of the nuclein they contain, and the 
process is regarded as a chemical rather than a catalytic phenomenon, 

W. D. H. 

Catise of Electric Currents observed in Plants. By 0. Haacke 
{Ann. Agron.y 19, 396 — 399 ; from Bot. Centr., 54, 13). — ^According 
to Kiiuckel, electHc currents in plants are due to the movements of 
water in the tissues, and not to differences of potential, existing 
independently. The author considered it probable that vegetable 
electricity was due to biological processes, especially respiration and 
the consequent chemical changes. He experimented with leaves and 
fiowers of dicotyledons and on a large mnshroom in an atmosphere of 
hydrogen. The electric current was diminished, but never quite sup- 
pressed, owing, probably, to intramolecular respiration. On readmit- 
ting air, the electric current revives. Toung bean plants behaved 
differently, the current being increased in an atmosphere of hydrogen. 
This is explained by the known fact that beans are distinguished by a 
very high intramolecular respiration. 

Flowers, and especially stamens and pistils, show very decided 
oscillations under the influence of electric currents. 

It is not possible to state exactly in what manner respiration gives 
rise to electric currents without a knowledge of the successive 
chemical changes which take place during respiration. The results 
of the author’s experiments seem to indicate that vegetable elec- 
tricity is not exclusively due to filtration of water. H. M. 

Infinence of Carbonic Oxide on Germination. By A. Mab- 
CACCI {Ohem. Gentr.^ 1893, ii, 376; from Arch. ital. Biol., 19, 140), — 
Carbonic oxide, in a similar manner to chloroform and ether, prevents 
the germination of seeds, and retards the process of putrefaction and 
the growth of micro-organisms. E. 0. R. 

Mannitol and Dnlcitol in the Vegetable Kin gdom. By A. 
H. Moistevebde (Ann, Agron.^ 19, 444 — 446 ; from Bet Oenir,^ Bei- 
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liefte 3, 199). — ^Mannitol and dnlcitiol are true plastic substances in 
the case of RMnanthus^ Suphrasia, and Melmvpyrum ; they disappear 
•w^hen the plants are kept in the dark, and reappear under more favour- 
able biological conditions ; but they nourish only such plants as con- 
tain them normally. When BJdnantlms and Euphrasia are fed with 
glucose or cane sugar, mannitol is produced ; jSIelampyrum similarly 
fed yields dulcitol. Scrcphulana nodosa, contrary to what has been 
stated, contains neither one nor the other, and has not the power of 
transforming them into starch. Euonymus eiiropcBus contains much 
dulcitol at the budding period, but none in winter. The same holds (for 
mannitol) in the case of Syringa vulgaris. An examination of 797 species 
of ScropJiulariacem showed that mannitol is present in 272 species, 
dulcitol in 26 species. It thus seems that the presence of one or the 
other of these carbohydrates is a constant ch^cter not only of an 
order, but also of a sub-order. Mannitol occurs in some Oro- 
hanchacece, in the Oleacece (Aw. Mayer) in celery and parsley. Some 
CelasfracecB contain dulcitol. N. H. M. 


Analytical Chemistry. 


New Oas-volumeter of General Applicability. By F. 
Oanttes (^Zeit anal. Chem., 32, 553 — 564). — The principle of the 
method consists in the measurement of a liquid expelled by the 
evolved gas. 



The cylinder D and tube / are filled to the point of/' with a liqmd 
in which the gas to be liberated in not soluble : g is then closed For 
carbonic anhydride, a solution of caldmn chloride of sp. gr. 1*4 serves 
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'welL The substance is weighed into A, and the reagent placed in B, 
a,nd A and B are then plunged into the water-jacket E. When 
equilibrium of temperature is attained, pressure is equalised by 
opening e for a moment. The tube f* is now placed in an empty- 
flask of known capacity, and g is opened. The gas is next evolred by 
allowing the reagent to flow into A, and the contents of A are boiled, 
the internal pressure being all the time maintained below that of the 
atmosphere by keeping the point of /' at a lower level than the 
surface of the Hquid in D, but as soon as cooling commences/' must 
be raised so as to produce a small excess of internal pressure, and its 
point must be kept plunged in the liquid in the flask. The reaction 
vessels are again plunged into the water in E, and when cooling is 
complete/' is lowered until the manometer C shows that the pressui'e 
is the same as at the outset; p is then closed,/' removed from the 
flask, and the unoccupied portion of the flask measured by filling up 
to tbe mark from a burette. It is necessary that the temperature of B 
should be exactly the same at the end as at the beginning, and if it 
is desired to avoid reduction of tbe gas volume to normal temperature 
and pressure, an experiment with a pure substance will give in half 
an hour a factor for direct calculation from the observed volume 
under the existing conditions. 

In estimating ammonia by decomposition with hypobromite, it is 
best to put the hypobromite in A, and the ammoniac^ solution in B, 
and, finally, to rinse B thrice with the hypobronaite by inclining the 
apparatus so that the liquid flows from A through a and & to B. 

Mtric acid can also be estimated by decomposition with copper and 
sulphuric acid, but for this purpose a special laboratory vessel is 
required, from which the air can be expelled by hydrogen. 

M. J. S. 

Borax as a Basis for Acidimetry. By T. Salzeb {Zeit, moL, 
32, 529 — 537 ; see Bimbaoh, Abstr., 1893, ii, 232). — The 
author suggested the use of borax as a standard alkali in 1857, but 
the impossibility of obtaining solutions of normal strength operated 
against its adoption at the time. It is, however, fax* preferable to 
work with weak solutions, since the tendency of boiic acid to redden 
litmus disappears ou dilution. Methyl-orange may be used as indi- 
cator in the titration of mineral acids, but in dilute solutions is far 
less sensitive than litmus : for organic acids it is inadmissible. The 
borax used must be free from octahedral crystals ; it should lose 47*1 
per cent, of water when ignited. A decinormal solution (19*0872 
grams per litre) is of convenient strength, and acids must be diluted 
to a strength not exceeding N/IO before titration. The acid is to be 
coloured a pale yellowish-red with sensitive litmus tincture, and the 
borax solution run into it until the colour just changes to a bluish- 
red, and no longer returns to yellowish-red on stirring. Mineral acids, 
oxalic, acetic, and tartaric acids give satisfactory results ; phosphoric 
acid behaves like a monobasic acid. These acids give practically the 
same results when the acid is run into the borax as when the pro- 
cess is reversed. Citric acid can equally well be titrated by the borax 
solution, but when the citric acid is run into the borax more acid is 
consumed, seemingly from formation of borocitric acid. M. J. S. 
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Phenolphthalem as an Indicator. By R. T. Thomson (/. Soc. 
Chem. Ind^ 12, 432 — 433). — The author has fonnd that boric acid 
may be accurately titrated with standard solution of sodium hydroxide, 
using phenolphthalein as indicator, .but it is necessary to add to the 
liquid about one-third of its bulk of glyceroh The amount of boidc 
acid contained in borax may he estimated in the same manner, after 
first adding sufficient sulphuric acid to combine with the soda, methyl- 
orange serving as indicator. The excellent results obtained by the 
author are probably due to the greater viscosity of the liquid, caused 
by introducing the glycerol. L. be K, 

Extraction of the Gases Eissolved in Water, By J. Robson 
(tT. Soc, CJieTti, Ind.y 11, 504). — The apparatus used is a modification 
of that of Kreusler for the estimation of nitric acid. The gases are 
boiled out from the water in a flask from which the air has been com- 
pletely expelled by steam, and are collected in a vertical cylinder of 
150 c.c. capacity, closed at its lower end by a cork, and at its upper 
end connected by a rubber tube to a Schifii's nitrogen measurer. 
Through the cork of this cylinder pass two tubes, the one connected 
to the long narrow neck of the extraction flask, and the other with a 
reservoir of boiling distilled water at a higher level. A figure shows 
the arrangement of the apparatus and the mode of using it, 

M. J. S. 

Estimatioxi of Dissolved Oxygen. By G. Romijn (Bee. Trav. 

12, 241 — 24j 7). — The sample of water is taken from any 
required depth beneath the surface by means of a pipette of known 
volume. The pipette is furnished with three-way stopcocks above 
and below, the upper stopcock having above it a small bulb with a 
fiducial mark on its free neck, and of known volume, about one- 
twentieth the capacity of the pipette. The pipette is filled by the 
aid of a small pump, the liberation of dissolved gases from the water 
in the pipette, owing to reduction of pressure due to the actiou of the 
pump, is avoided by having the aperture of the lower stopcock of 
double the diameter of that next the bulb. The upper three-way tap 
allows of the water sampled being drawn through the pipette in 
quantity sufficient to ensure the puiity of the sample. 

The pipexte being full and the upper bulb empty, the lower tube is 
connected with a reservoir containing sodium hyposulphite (R'aaS 02 ) 
solution, and a little of the solution is run through the stopcock to 
wash out the tube and tap ; the bulb is then placed in communication 
with the pipette, and, the lower cock being turned, hyposulphite 
solution is run in until the displaced water reaches the mark on the 
neck of the bulb ; the taps are now turned off at both ends of the 
pipette, and the whole set aside for about ten minutes. The same 
volume of iodine solution is then introduced in the same manner, the 
lower tap and tube washed with water, the remaining contents of the 
pipette transferred to a flask, and the residual iodine determined by 
thiosulphate in the usual way. 

The hyposulphite solution is kept in a bottle connected with a 
small hydrogen generator, arranged so as to keep an atmosphere of 
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hydrogen under pressure over the solution, the pressure being 
sufidcsient to force the solution into the pipette. 

1£ Y be the volnme of the pipette, v the volume of the bulb between 
the mark and the upper tap, then the volume of water ulcimately 
used for the titration is (Y — v)* Y, 

Let O be the titre of oxygen, in cubic centimetres per litre of water, 
then O = (A — B)a. In this formula, A represents the number of 
cubic centimetres of thiosulphate used, B the number of cubic centi- 
metres of thiosulphate which would be used for water free from 
oxygen, and a is a constant depending on the dimensions of the 
pipette and the titre of the thiosulphate solntion. 

B can best be determined by an experiment with water saturated 
with air at a known temperature, of which the oxygen titre is known 
from Roscoe and Lnnt’s or Winkler’s determinations. The constant 


1-43 


In this formula. 


1000 Y 
(Y-i;)® 


is the factor for 


calculating from the volnme of water used, the figure for a litre of 


water; 8/1*43 is the factor reducing the weight- equivalent of oxygen 
to the corresponding volnme equivalent ; and r is the factor used iu 


reducing the actual volume of thiosulphate used to the equivalent 
volume of normal solntion. 


A correction is required if the water contains any substance such as 
hydrogen sulphide, which itself absorbs iodine, or when only about 
2 c,o. of oxygen per litre is found and the deficiency is caused by a 
rapid decomposition of oi^nio matter ; this is found by a preliminary 
experiment to determine the iodine so absorbed. W. T. 


Detection of Iodic acid in Nitric acid. By E. Fibszczbck 
(Ohem^ Oentr.^ 1893, ii, 337 ; from Apoth. ZeiL, 8, 322). — ^The iodic 
acid is reduced with hydrogen sulphide, tin filings, or sulphurous 
anhydride. It is most convenient to use tin, in which case 10 c.c. of 
the acid is gently warmed with a few scraps of tin, and, after a few 
minutes, shaken with a small quantity of chloroform, which remains 
colourless in the absence of iodine or iodic acid. B. C. R. 


Infinenoe of Ammonia on the Estimation of Hydrochloric 
acid in the Stomach Contents. By H. Strauss (Ghent, Centr., 
1893, ii, 379 — 380; from Berlin Klin, Woch,^ 30, 398—402). — See 
this vol., ii, 21. 

Estiznation of Phosphorus in Steel and Iron containing 
Silicon. By J. Spulleb and S. Kalman (Zeit, anal, 32, 

o38 — 550). — In the precipitation of phosphoric acid by molybdate 
from solutions containing silica, a certain quantity of a silicomolybdate 
is apt to separate. This precipitation is much favoured by the 
presence of ammonium salts, especially the nitrate ; potassium nitrate 
is without infinence. The lower the temperature at which the preci- 
pitation takes place, the smaller the amount of silicomolybdate formed, 
so that by proceeding in the following manner a correct determination 
can be made even in presence of silica. Of steej^ 3*3 grams is dis- 
solved in 50 — 55 o.c. of nitric acid (1*2 sp. gr.) in a litre conical 
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flask, at first in tke cold, but fiLnally witb vigorous boiling. When 
all nitrous vapours are expelled, tbe solution is treated with 8 c.o. of 
a 3 per cent, solution of potassium permanganate, and boiled until 
tbe red colour disappears. The precipitated manganic oxide is re* 
duced by adding 4 c.o. of a 10 per cent, solution of potassium nitrite, 
and, after cooling to 55 — 60®, the phosphoric acid is precipitated by 
adding 80 c.c. of molybdate, or, equally well, it may be cooled com- 
pletely before adding the molybdate, and then warmed to 40®. Tbe 
mixtime is now kept for two hours at 36 — 40®, with an occasional shake ; 
the precipitate which forms is collected, and since it has a tendenc^ 
to pass through the filter, this should be prepared by pouring upon it 
a thin pulp of paper fibres. The molybdate solution is made hj dis- 
solving 150 grams of ammoninm molybdate to a litre, and ponring it 
into a litre of nitric acid (T2 sp. gr.). Tbe precipitates, after being 
washed, first with a mixture of 100 vols. of molybdate solution, 20 vols. 
of nitric acid, and 80 vols. of water, and then with a 10 per cent, solu- 
tion of ammonium nitrate, are dissolved from the filter with a little 
dilute ammonia, and the solntion evaporated and gen% ignited in 
small porcelain basins until the ammonium salts are expelled. 

Cast iron requires 60—80 c.c. of nitric acid to dissolve 3'3 grams, 
and should he very finely powdered. It usually contains so much 
phosphorus that only one-balf to one-fiftb of the solntion need be pre- 
cipitated, and if so much silica is present that part of it separates as 
a gelatinous precipitate, the solution should be made up to a known 
volume, and run through a filter before measuring out an aliquot 
part- . M. J. S. 

Estimation of Arsenic and Phosphoras in Iron Ores. By 
J. PAITINS 02 ? and H. S. Pattiksof (7. 80 c, Ohem, Ind,, 12, 119— 121k 
— The authors recommend treating 3 grams of the ore with hydro^ 
chloric acid. After rendering the silica insoluble by evaporatio^ tbe 
residue is taken up with a very little acid, and then (^nted with hot 
water to 50 c.c. A 60 per cent, solntion of sodium thiosulphate is 
now run in until the iron is completely reduced to the ferrous state. 
The sulphurous acid is expelled by boiling, and, after cooling, 6 c.c! 
of strong hydrochloric acid is added. A little powdered zinc sulphide 
is now introduced, which causes the precipitation of any arsenic as 
trisulphide. The precipitate is first washed with hot 6 per cent* 
hydrochloric acid to remove any lead, and, after washing witii water* 
it is digested with ammonium sulphide. The solution is evaporated 
to dryness on the water hath, the residue oxidised with bromiue 
and a little nitric acid, and the arsenic finally precipitated, and 
weighed, as magnesium ammoninm arsenate. The filtrate from the 
arsenic trisulphide is boiled to expel hydrogen sulphide, and diluted 
to 250 c.c. ; a little ferric chloride is added, and the liquid neutralised 
with calcium carbonate. This will cause a precipitate of ferric 
phosphate, which must be washed on a filter with lukewarm water 
To estimate the phosphorus, it must be dissolved in dilute nitric acid, 
and heated -with solntion of ammonium molybdate ; tliia causes the 
precipitation of ammonium pbosphomolybdate, which is then collected 
and weighed. The test analyses are certainly extremely satisfactory. 
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but, as no silicates were introduced, no evaporation to drjness in 
presence of hydrochloric acid was required, and therefore there could 
be no loss of arsenic. L. de K. 

Estimation of Boric acid in Boronatrocalcite. By Gr. A. 
Le Bot {Ghem. Oentr,, 1893, ii, 291 ; from Hull Soc» ind. Eouen, 21, 
02). — ^2*5 — 5 grams of the finely-powdered substance is decomposed 
in a reflux apparatus with a few c.c. of sulphuric acid diluted with 
an equal volume of water. The presence of a small quantity of 
hydrochloric acid facilitates the decomposition. The cooled mixiure 
is filtered, the filter washed with acidified water, the filtrate 
neutralised with soda, heated to boiling, and again filtered. The 
filtrate is acidified with hydrochloric acid, boiled to expel carbonic 
anhydride, and then made np to a known bulk with water free from 
carbonic acid. The solution contains free boric acid and alkali 
sulphate and chloride. 

20 c.o. of the solution is placed by the side of the same bulk of 
water, and an equal number of drops of a 10 per cent, solution of 
Poirrier’s Orange III added to each. The acid solution is then 
titrated with a solution of sodium hydroxide until it acquires the 
same colour as the aqueous solution of the indicator. This titration 
gives the quantity of free hydrochloric acid. A second 20 c.c. of 
the acid solation is titrated with sodium hydroxide in the presence of 
Orange II until it acquires a dark-red colour. The difference in the 
two titrations gives the quantity^ of boric acid. The sodium hydroxide 
must be free from carbonates, silicates, and aluminates. 

E. 0. E. 

Analysis of Silicon Carbide, By 0. Muhlhaeuseb (Zeit anal 
Ohem,, 32, 564 — 567). — ^The analysis of this substance, which is 
being produced in America as a substitute for emery and bort under 
the name “ Carborundum,” presents peculiai* difficulties, in conse- 
quence of its extreme hardness. After trituration in an agate mortar, 
it is necessary to submit the powder to elutriation, and accurate 
results iu the carbon deteimination can only be obtained with that 
which remains in suspension for at least five minutes. The carbon is 
best estimated by combustion with 20 parts of lead chromate (the 
addition of potassium dicbromate causing the oxidation to proceed 
with explosive rapidity) ; the silicon by fusion with potassium sodium 
carbonate for about six hours, during which the heat should be raised 
very gradually. A very pure specimen gave the following numbers : — 
0 30’2, Si 69T (Al, FejaOs 0*46, OaO 0*15, MgO 0*09 per cent. The 
formula SiO requires 30 per cent, of carbon. M. J. S. 

Estimation of Copper as Cuprous Sulphide. By E. Weg- 
SOHEiDER (Monatsh,, 14, 315 — ^322), — The author has found that in 
order to obtain accurate results in estimating copper as cuprous 
sulphide by heating the precipitated cupric sulphide iu a current of 
hydrogen, the temperature must not be allowed to rise too high. A 
temperature of about 660® (dull red heat) is the highest which can 
be safely employed, as at higher temperatures than this a portion 
of the sulphide is reduced to metallic copper, hydrogen sulphide 
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■being evolved. The suhstitntion of coal-gas for hydrogen does not 
give good results. When hydrogen sulphide is employed instead of 
hydrogen, a portion of the cupric sulphide remains unreduced. 

Separation of Metals in AlkaUne Solution by means of 
Hydrogen Peroxide, By P. Jankasch (Per., 26, 2329 — ^2331; 
compare Ahstr., 1893, ii, 492). — Copper peroxide is precipitated on 
adding hydrogen peroxide to a solution of cupric hydroxide in dilute 
ammonia, but the reaction does not occur in presence of even slight 
excess of ammonia or ammonium salts. The precipitation is, in any 
case, incomplete, 1*5 — 2 per cent, of copper remaining dissolved. 
Copper peroxide forms voluminous, dark olive-green flocks, and 
appears to attack poicelain, as it was always found to contain silica. 
It is possible, by the help of hydrogen peroxide, to show in one 
solution the various oxidation stages of copper. On mixing 10 per 
cent, copper sulphate solution (3 c.c.) with 20 per cent, soda (4 c.c.), 
cnpric hydroxide is precipitated ; this is dissolved in 10 per cent, 
tartaric acid (3 c.c.) and 2 per cent, hydrogen peroxide solution 
(15 c.c.) added; copper peroxide is precipite»ted, but dissolves on 
heating, and on cooling the solution, cuprous oxide is deposited. 

J. B. T. 

Separation of Metals in Alkaline Solution by means of 
Hydrogen Peroxide. By P. Jaotasch and J. Lbsinskt (Bar,, 26, 
2^1 — ^2334, 2334 — 2336; compare preceding abstract). — Separation 
of Lead from Copper, — ^Lead nitrate (0*5 gram) and copper (0*3 gram) 
are dissolved in water (50 c.c.) and concentrated nitric acid (10 c.c.), 
and the solution treated at ordinary temperatures with a mixta re 
(80 — 125 c.c,) of 3 parts of hydrogen peroxide (2 per cent.) and 
1 part of strong ammonia. Saturated solution of ammonium carb- 
onate (5 C.C.) IS added, and the precipitate is washed 4 or 6 times 
with a mixture of hydrogen peroxide (1 part), concentrated ammonia 
(1 part), and water (6~^ parts) ; when all the copper is separated, 
the washing is continued with dilute ammonia (1 : 8) at 60 — 80®, and 
Anally with warm water, in which the lead hydroxide is completely 
insoluble. The lead precipitate is dried and treated in the manner 
previously described (Abstr., 1893, ii, 493). The copper in the 
filtrate is determined in the usual manner, with due regard to the 
presence in the solution of nitidc acid and ammonium salts. A large 
excess of hydrogen pemxide causes the lead to be precipitated in 
dense, crystalline plates. Mixtures of lead nitrate and copper 
sulphate may be separated in a similar manner if the precipitation of 
lead sulphate is prevented by the addition of acetic acid and ammonia. 
The analytical results agree closely with ilie theoretical 

Separation of Lead from Zino, — ^Lead nitrate (0*5 gram) and zinc 
oxide (0*2 gram) are dissolved in concentrated nitric acid (2 c.c.) and 
water (50 c.c.) ; the solution is treated with a mixture of 2 — 3 per 
cent, hydrogen peroxide (40 c.c.) and concentrated ammonia (15 c.c.) ; 
saturate ammonium carbonate solution (5 c.c.) is then added, and 
tbe liquid well stirred, the lead oxide is collect^, washed first with 
dilute ammonia and finally with cold water, and treated in the 
manner already described (foe. cit,). The concentrated filtrate 
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is treated with pure sodium hydroxide (5 grams) and boiled until free 
from ammonia; it is then acidified with hydrochloric acid, and the 
zinc precipitated wifcli sodium carbonate and determined in the usual 
manner, care being taken to free it from silica or alumina. The 
lead oxide may also be precipitated in the crystalline form (see 
above. 

Separation of Lead from Nickel , — ^Lead nitrate (0*5 gram) and potas- 
sium nickel sulphate (0*4 gram) are dissolved in concentrated nicric 
acid (5 c-c.) and water (50 c.c.), glacial acetic acid (5 c.c.) and strong 
ammonia (15 c.c.) are then added, and the lead precipitated with a 
mixture of hydrogen peroxide (75 c c.) and concentrated ammonia 
(20 c.c.) ; the addition of ammonium carbonate is unnecessary. The 
lead oxide is precipitated in a flocculent condition, and is treated 
in the manner described in the separation of lead from copper 
(see above). The solution containing the nickel is evaporated 
to dryness, treated with concentrated hydrochloric acid (15 c.c.), 
evaporated to dryness again, the residue dissolved in dilute hydro- 
chloric acid, the silica separated; the filtrate (250 — 300 c.c.) is 
then boiled, treated with aqueous hydroxy lamine hydrochloride 
(4 grams), and precipitated with 15 per cent, soda (60 — 70 c.c.) in 
the usual manner. Hydroxylamine, in contx^adistinction to ammonia, 
causes the nickel to be precipitated in a form which admits of rapid 
filtration. The numerical results show a tolerably close agreement 
with the theoretical. J. B. T. 

Bstimation of Manganese by means of Potassium Perman- 
ganate. By A. (xOSGEij {BvlL Soc, Chim., [3], 9, 490—496). — When 
manganese is estimated, as in Guyard’s method, by adding a solution 
of potassium permanganate to an almost neutral solution of man- 
ganous chloiide, heated at 80% the results are too low, partly in 
consequence of the acidity of the liquid. Donath’s modification, in 
which the solution of the manganous salt is added to a solution 
of the permanganate mixed wuth sodium carbonate, also gives in- 
exact results, unless the solutions are mixed very slowly, especially 
towards the end of the reaction. If Guyard’s process is modified 
by adding precipitated calcium carbonate before the permanganate, 
the results are less exact than by Donat h’s method. 

According to Guyard, three manganese permanganates, MnjOio, 
MneOii, and Mn 70 is, can be obtained by mixing potassium perman- 
ganate and manganoxLS chloride in different proportions. He seems, 
however, to have overlooked the fact that hydrogen chloride is 
liberated at the same time. The author finds that the oxide MhtOu 
is never formed, even when the liquid is kept neutral, and the two 
oxides MneOii and MnjOiq are only formed when the acid that is set 
free is continually neutralised with calcium carbonate. The author 
criticises Gnyard’s views as to the constitution of these oxides, and 
contends that there is no evidence that they are manganese perman- 
ganates, and also that Guyard has advanced no evidence of the exist- 
ence of manganese mauganates. 0. H. B. 
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Estrmation of Oxide of Iron and Alumina in Mineral Phos- 
phates. By A. Smbtham (J, 8oo. Ohem, Ind,, 12, 112 — 116). — The 
author uses Griaser’s process, and checks the results by his ammouiam 
acetate method. The analyses should agree within 0*1 per cent. The 
ammonium acetate process is carried out as follows : — 2 grains of the 
sample is evaporated with strong hydrochloric acid, and the residue is 
taken up with 10 c.c. of dilute acid, and filtered from any siliceous 
residues. After boiling with a few drops of bromine, the liquid is 
allowed to cool, and mixed with dilute ammonia until a permanent 
precipitate is produced, which is then again dissolved by cautious 
addition of hydrochloric acid. Large excess of ammonium acetate is 
now added, and the precipitate is collected on a filter, well washed, 
burnt, and weighed. It theoretically consists of ferric and aluminium 
phosphates, but in practice it will be found to contain valuable quan- 
tities of calcium phosphate. It must, therefore, be quantitatively 
tested for phosphoric anhydride, calcium oxide, and ferric oxide ; the 
alumina, then being found by difference. The anthor conducts the 
analysis as follows: — The precipitate is dissolved in hydrochloric acid, 
diluted with water, and, after adding some citric acid, boiled with 
ammoninm oxalate. Dilute ammonia is then added until the liquid 
is neutral to litmus paper, and subsequently acetic acid to slightly 
acid reaction. The calcinm oxalate is collected after some time, 
and ignited to carbonate as usual. The filtrate from the lime is 
mixed with magnesia mixture, the precipitate being afterwards 
purified by redissolving and repi*eoipitating, and from the filtrate from 
the magnesium ammoninm phosphate, the iron is precipitated with 
ammoninm sulphide and treated as usual. The calcium carbonate 
is calculated to oxide ; the magnesium pyrophosphate to phosphoric 
anhydride ; to their sum is added the weight of the ferric oxide, and 
the deficiency represents the alumina. L. de K. 

Electrolytic Estimations and Separations. By G. Yortmaxn 
{Manatsh.^ 14, 536 — 552). — The author describes the behaviour on 
electrolysis of salts of sine, iron, cobalt, and nickel, to which solutions 
of an alkaline tartrate and an alkaline hydroxide have been previously 
added. Of these metals, the three first named may be quantitatively ' 
deposited from the alkaline solution ; whilst, under the same conditions, 
the last named remains in solution, thus affording a method for the 
separation of nickel from zinc, iron, and cobalt. Iron may he sepa- 
rated from zinc in alkaline tartrate solution by employing a cathode 
of platinum, whereby the iron is deposited with only a trace of 
zinc. By dissolving and redepositing two or three times, the iron is 
obtained entirely free from zinc. To estimate zinc in pivsence of iron, 
potassium cyanide is first added to the solution, whereby the iron is 
converted into potassium ferrocyanide ; sodium hydroxide is then 
added and the current passed, when the zinc is deposited, the iron 
remaining in solution. 

The author further describes a method of estimating cobalt, nickel, 
and copper when present with much iron. A solution of the metal , 
in which the iron is present as a ferric salt, is placed in a platinum dish 
and treated with excess of ammonia, and the current passed, where* 
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upon, without the necessity of filtering ofE the ferric hydroxide, coba’t. 
nickel, and copp^^r are thrown down on the cathode in a well-adhering 
mass. In the separation of copper and iron, the latter metal is best 
oxidised with nitric acid. G. T. 

Separation of Nickel from Cobalt. By H. HEEEE^’SCHMTDT and 
E. Capelle (^Zeit, anal, CJiem., 32, 607 — 6i0 ; from Le Cohalt et Ip 
Nickel, Rouen, 1888). — The potassium nitrite process is not capable of 
giving a complete separation. Traces of nickel can be detected in 
presence of much cohalt by microscopic examination, in consequence 
of the different colours of cohaltic and nickelic hydroxides, that of 
cobalt being a pale brown, whilst nickelic hydroxide is black. On 
examining, with a magnifying power of 180 to 200 diameters, the 
precipitate thrown down by excess of aodinm hypochlorite from the 
nearly neutralised solution, a completely black field will be seen if 
the nickel amounts to 1 per cent, of the cobalt, hut when only traces 
are present, they are exhibited as black spots on a brown field. Traces 
of cobalt can be separated from much nickel by suspending the hydr- 
oxides in w'ater or an alkali, and passing chlorine, when the nickel 
dissolves completely, the cobalt remaining nndissolved. The practical 
method of estimating the two metals in ores, Ac., is, therefore, as 
follows : — After removal of the metals precipitahle by hydj'ogen 
sulphide and ammonium carbonate, an excess of ammonium sulphide 
is added, then a small excess of acetic acid, and the liquid is boiled. The 
precipitate is rapidly filtered off, and washed with hot ammonium 
acetate. It is then dissolved in nitric acid, the solution evaporated 
to dryness, taken up with water, filtered from sulphur, and divided 
into two parts. One part is evaporated with sulphuric acid, ignited 
very gently, and the residue of metallic sulphates weighed. The 
other half is treated with potassium cyanide and bromine, and the 
well-washed precipitate treated with chlorine. The solution containing 
the nickel is feebly acidified with hvdrochloiic acid, b filed to expel 
chlorine, and poured into boiling soda. The precipitate is washed, 
dissolved in hydrochloiic acid, and converted into sulphate, as above, 
for weighing. When zinc is present, the mixed sulphates of nickel 
and zinc are dissolved, and the metdls precipitate! by hydrogen 
sulphide, after adding ammonium acetate and acetic acid. The pre- 
cipitate is treated with dilute hydrochloric acid, potassium cyanide 
addetl to the neutralised solution, and the zinc thrown down by 
potassium sulphide and weighed. The corresponding quantity of 
sulphate is deducted from the weight of the mixed sulphates. 

M. J. S. 

Estimatioii of ClironiiTim in Perrochromiimi and Steel. By 
J. CiiARK (/. Soc. Ghem, Ind., 11, 6D1 — 504; 12, 340 — 341). — Finely 
pulverised ferrochromium, if rich in chromium, is very readily 
oxidised when heated with a mixture of magnesia and sodium hydr- 
oxide (2 parts of the former to 3 of the latter). The crucible con- 
taining the intimate mixture is heated for half an hour with the tip of 
a small hunsen burner flame, and subsequently for another half hour 
to dull redness. The contents are then boilrf with water, hydrogen 
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peroxide is added to reduce any manganate, and, after boiling for 
some minutes, the solution is filtered. The insoluble matter may still 
contain chromintn. It should be ignited, ground in an ^ate mortal*, 
and again fused witb the magnesia-soda mixture, and this fusion may 
even need to be repeated a third time. The solutions are acidified 
■with sulphuric acid, and the chromic acid titrated by Penny’s process. 
Por poor alloys, ignition in a porcelain crucible over the blowpipe or 
in a muffle with 3 parts of calcium hydroxide should precede the 
ignition with magnesia-soda mixture. In this case about 3 parts 
of sodium hydrogen carbonate should be added to the solution before 
filtration, for the purpose of removing the calcium. Second and third 
fusions are required in this method also. The powdered ferro- 
chromium may also be prepared for the fusion with magnesia-soda by 
a preliminary heating in snlphur vapour, or, better, vapour of carbon 
bisulphide, iu a boat in a porcelain tube. The sulphides produced 
are very balky, and, in the case of snlphur, a slight loss results from 
the violence of the action. The snlphides may be at once mixed 
with 8 parts of magnesia-soda, or be first roasted in a porcelain 
crucible, and then fused with 5 parts of the mixture. 

Chromium steel is best attacked by the carbon bisulphide method. 
The residue from the first fusion with magnesia-soda will usually 
yield a very small amount of chromate on a second fusion. In cases 
where the alloy can be dissolved in dilute hydrochloric acid, the 
solution ]s ti*eated with ammonia until a permanent precipitate is 
produced, and then with a small excess of sodium phosphate and 
about doable that amount of sodium thiosulphate or, preferably, 
sulphite, and boiled for 10 minutes. The precipitate, which contains 
all the chromium, is washed, gently ignited, ground, and fused with 
8 parts of magnesia-soda. Equally good results are obtained when 
the hydrochloric acid solution is neutralised with sodium carbonate, 
and boiled with sodium sulphite as long as sulphurous anhydride 
comes oS. The precipitate, which contains all the chromium as basic 
sulphite, is ignited and fused as above. M. J. S. 

Estmiafcion of Cyanides in Gas Befose. By W. Leybold {ZdK 
anal Chem.^ 32, 571 — 572). — The powdered substance is treated 
with soda to convert the cyanide into feiTocyanide, and a portion of 
the solution is evaporated to dryness with excess of sulphuric acid, 
and heated until the excess of acid is expelled. The ferric sulphate 
which remains is dissolved in sulphuric acid, reduced -with zinc, and 
titrated with permanganate. 

A possible objection that, in the presence of organic matter, iron 
might be dissolved by the alkali in other forms than as ferrocyanide, 
is met by the consideration that ’’there is always formed at the same 
time an alkaline sulphide, by which such iron wonld be precipitated. 

M. J vS. 
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Refractive Indices of Liquid Nitrogen and of Air. By G. D. 
Liyeing and J. Dbwae (JPML Mag., [5], 36, 328 — 831). — The anthers 
have determined the refractive indices of liquid nitrogen and air, 
using Terquem and Trannin’s method of suspending in the liquid two 
parallel glass plates with a thin layer of air between them, and 
measuring the angle of incidence at which the ray suffers total reflec- 
tion at the surface of the air. The liquid nitrogen was contained in 
a vacuum-jacketed tube, the liquid acting as a lens, and the source of 
light and the spectroscope-slit being conjugate foci when the liquid 
was midway between them. The glass plates were separated by a ring 
of thin filter-paper, thoroughly wetted with white of egg, and allowed 
to dry, and were attached to a rod which formed the prolongation of 
the vertical axis of a theodolite used to measure the angle through 
which they were turned. 

The apparatus gave for liquid oxygen, /id = 1*226, slightly larger 
than the value obtained by the authors with a prism, namely, 1*2236. 

For nitrogen which contained 6 per cent, of oxygen, the refractive 
index was found to be /id = 1*2053 at —190®, and for air, juij) = 
1*2062. 

The refraction constant for liquid nitrogen, according to Gladstone’s 
formula, is 0*225, and the refraction equivalent, 3T53 ; according to 
Lorenz’s formula, these values become 0*14r4i and 2*063 respectively. 

.J. W. 

Folarisatioix of Platinimi Rlectrodes in Snlphnric acid. By 
J. B. HENnEBSOif (Proo. Boy. Soc., 54 , 77—82). — Of two platinum 
electrodes immers^in sulphuric acid and connected with the primary 
cironit, one was also connected with the earth, and the other throngh 
a key with one pair of qnadrants of an electrometer. Connected with 
the same pair of quadrants, throngh another key, was the slider on a 
bridge with a special battery. The other pair of qnadrants and one 
end of the bridge were earthed. The slider was so moved that the 
permanent deflection it gave on the electrometer was not disturbed 
when the primary oirenit was broken and the polarised electrodes 
connected with the instrument. The potential of the quadrants was 
then that of the polarisation. The mean value of the electromotive 
force of polarisation determined in this way was 2*09 volts, the 
primary current varying from 0*2 to 1*0 amp., the time of its passing 
from 25 minutes to 18 hours, and the strength, of the solutions from 
5 to 30 per cent. The extreme values were 2*05 and 2* 14. 

J. W. 

Use of Cupric Nitrate iu the Voltameter and the Electro- 
chemical Equivalent of Copper. By F. E. Beach (Amer. J. 8ci.^ 
[3], 46 , 81 — 88). — ^The object of this paper is to show that cupric 
nitrate has some marked advantages over the sulphate for use in 
the voltameter. The nitrate solution freshly prepared has a tend- 
ency to dissolve copper, which decreases, however, after the copper 
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electrode lias been kept in tbe solution for a sufficient length of 
time. Another difficulty is due to oxidation of the copper deposited, 
which may be prevented by the addition of a small amount of 
ammonium chloride. The following method is recommended for 
the preparation of the solution : — Dissolve copper nitrate, the purest 
obtainable, in distilled water. Boil for a short time to expel the 
air, and keep at a temperature of 100® for an hour or two in the 
presence of bright met^lic copper in order to completely neutralise 
the solution. When ready for use, it should have a density of about 
1-53. Add a saturated solution of ammonium chloride at about the 
rate of 1 drop to 100 c.c. of the nitrate. It is not easy to specify' 
the proper amount of ammonium chloride necessary, and the surest 
way is to try a preliminary experiment. If too much he present, 
the deposit will discolour on drying; if too little, the deposit will 
oxidise in the solution. The weight of copper deposited does not 
appear to depend on the current density, and is practically inde- 
pendent of the temperature between 10° and 35°. 

The equivalent obtained for copper, using the nitrate, agrees vevy 
well with that calculated from the best chemical determinations. 

H. 0 

Katio of the Specific Heats of Paraffins, &c. By J. W. 
Capstick (Proc. Boy. Sog,, 54, 101 — 104). — ^The ratio of the specific 
heats at constant volume and constant pressure of several gaseous 
paraffins and their halogen derivatives at the ordinary tempera- 
ture was calculated from the velocity of sound in the gases obtained 
by using Kundt’s method. The mean values of the ratio are as fol- 
lows : — ^Methane, 1*313 ; methylic chloride, 1*279 ; methylio bromide, 
1*274 ; methylic iodide, 1*286. Ethane, 1*182 ; ethylic chloride, 1*187 ; 
ethylic 'bromide, 1*188. Propane, 1*130 ; propylic chloride, 1*126 ; 
isopropylic chloride, 1*127 ; isopropylic bromide, 1*131. 

It will be noticed that these ratios fall into four groups : (a) meth- 
ane, (5) methylic haloids, (c) ethane and its derivatives, (d) propane 
and its derivatives, the ratio for each group being constant. 

A form of vapour density apparatus, giving results concordant to 
0*1 per cent., is described in the paper. J. W. 


Thermal Properties of a Mixture of Carbonic Anhydride and 
Nitrogen. By K. Tsueuta (FML 2Iag.^ [5], 36, 438—453). — The 
author has calculated from Andrews’ observations the isotherraals. 


isometrics, and isopiestics of a mixture of carbonic anhydride and 
nitrogen in the proportion of 3 to 4. He uses Clausius’ equation 
B.T El 

p = - — — — adopting Margules’ values for the constants 

R, K, a, The results are given in tabular and curve form. 


Dissociatiou Pressure and the Individuality of Chemical 
Compounds. By V. Ktjeiloff (/. Gh&m, Boc.^ 26, 170 — 192). 
— ^The author has studied the variation of the vapour pressure of 
ammonia with varying concentration in the liquid first obtained by 
Divers by passing ammonia over ammonium nitrate. The liquid 
behaves as if it were a solution of ammonium nitrate in ammonia, 
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the vaponr pressure decreasing as ammonia is removed, until the 
solid begins to separate out, after which it remains constant, until 
the whole has become solid. The solubility of the ammonium nitrate 
in ammonia increases with rise of temperature. 

Similar experiments were made with the liquid obtained bypassing 
ammonia over ammonium bromide. The solution in this case seems 
to be one of the compound ]S’H4Br,N‘H8 in ammonia. So long as solid 
and liquid are present together, the vapour pressure again remains 
constant. . 

Gar© must be tahen, therefore, in drawing conclusions as to the 
individuality, of substances from the constancy of their vapour 
pressure. This constancy may be due to the exigence of an indivi- 
dual compound, but it may also arise from the presence of a hetero- 
geneous mixed system. J. W. 

Supersaturated Solutions. By A. L. PoTiiiTzm (/. Buss, Ghem, 
8oc.t 26, 201 — ^207). — ^The author has stated (Abstr., 1893, ii, 509) 
that salts contaiuing water of crystallisation which do not decompose 
at the ordinary temperature in diy air or in a vacuum, or decompose 
only very slowly, are incapable at that temperature of forming super- 
saturated solutions. The hydrated salt CaS0492H20 is apparently 
an exception to this rule, as it does not lose water at the ordinary 
temperature, and stHl can give supersaturated solutions. This the 
author explains by assuming that the hydrate 2CaS04,H309 which is 
more soluble than the hydrate 0aSO4,2B[2O, exists in the solution at 
the crdinaiy temperature, and only changes slowly into the dihydrate. 

J. W. 

Distillatiou in a Vacuum. By A. Akoeli {Gazzetta^ 23, ^ 104). 
— ^In the distniation of small quantities of liquid under diminished 
pressure, very good results are obtained by almost fdling the distilla- 
tion flask wifii glass wool. W. J. P. 


Inorganic Chemistry. 


True Atomic Weight of Hydrogen. By G. BIineichs (Oompt 
rend.^ 117, 663 — 666). — ^The author has ^plied his method of limits 
(Absia:., 1893, ii, 316) to the results of EZeiser, Cooke and Richards, 
Bitimar and Henderson, and Morley, making use of some hitherto 
unpublished data supplied by the last. The application is somewhat 
difficult, because in each series of experiments &e weight of materials 
employed has varied but little. It is clear, however, that the di- 
vergencies from the value H = 1 are functions of the weight of 
hydrogen employed, and if equal weight is attached to the work of 
Dittnm*, Reiser, and Morley, the divergencies from this value fall 

on a curve which is represented hy the formula 7 = 5000 ^ 

where % is the weight of hydrogen and ^ the divergence from unity. 

6—2 
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Por tlie limit ^ = 0, 17 = 0, and Hence H = 1 exactly when 0 = 16 
(compare Zoc. oit^. 0. H. B. 

Relation between the Precipitation of Chlorides by Hydro- 
chloric acid and the Redaction of the Freezing Point. By 
R. Etjgel (Oowjpi. rewd., 117, 485 — 488). — ^The law that 1 mol. of 
hydrochloric acid will precipitate from its saturated solntion at 0 ® 
1 atom of chlorine in the form of the chloride of a univalent or 
bivalent metal holds good for temperatures as high as 75^. 

The law also hol^ good for the double chloride CuC 12 , 2 NECa 01 , 
1 mol. of which is precipitated by 4 mols. of hydrochloric acid. 

Yan’t HofE has showu that the molecular osmotic pressure of hydro- 
chloric acid, 1‘98, is practically the same as that of sodium chloride, 
1'89, and therefore 1 moL of the acid should precipitate 1*05 mol. of 
the salt. In the case of the chlorides of bivalent metals, the mole- 
cular reduction of the freezing point is not double that of the chlorides 
of univalent metals. The author finds, however, that the molecular 
reduction produced by chlorides of univalent metals remains prac- 
tically the same for various concentrations, and for different chlorides 
varies only between 35 and 40. With chlorides of bivalent metals, 
on the contrary, the molecular reduction increases with the concen- 
tration and bournes practically double that of the univalent chlor- 
ides. The molecular reduction of the double salt CuObj'iN’B^Ol also 
increases with the concentration and tends to become four times as 
great as that of univalent chlorides. The following table shows the 
relation between the nature of the chloride, the molecular reduction 
of the freezing point, and the number of molecules of hydrochloric 
acid required to precipitate 1 moh of the salt. 


Atoms of Ratio of 
clilorme the 

in the molecular Hols, 

molecule. reductiozis. HCL 

Chlorides of univalent metals ..1 1 1 

„ bivalent „ 2 2 2 

Double chloride, 0uCl8,2NB^Cl.. 4 4 4 


In tto oonn^on, it is important to observe, however, that sodium 
hydroxide, which has practically the same molecular osmotic pressure 
as hydrochloric acid, precipitates only ^ moL of sodium chloride, 
bromide, or iodide from a saturated solution. 

When the number of molecules of water in combination with a 
molecule of a chloride at the freezing point of its saturated solution is 
calculated, it appears that the product of this number into the redac- 
tion of temperature is a constsmt which has double the value in the 
case of chlorides of bivalent metals that it has iu the case of chlor- 
ides of nnivalent metals. 


Ammonium chloride. . . 

Molecules 
of water. 

Freezing 

point. 

Rrodnet. 

... 12*4 

15-5 

19*2 

Potassium chloride, , . . 

... 16-6 

11-4 

18*9 

Potassium iodide 

... 8-5 

220 

18*7 
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Molecules 
of water. 

freezing 

point. 

Product. 

Sodium bromide . • . 


24-0 

19-4 

Ammonium iodide . 

6-4 

27-5 

17-6 

Strontium chloride. 

22-9 

170 

38-9 

Calcium chloride . . 

10-7 

37-0 

39-6 

0. H. B. 


Ozone- By A. Wolkowicz (JSeit. anorg, Ohem., 5, 264 — 265). — 
From a consideration of the position of oxygen in the periodic system, 
it is conclnded that ozone has the constitution OIOIO, just as 
salphurous anhydride is OISIO. Ozone would then be the anhydride 
of an acid H2O4, corresponding with H2SOj. This acad, like sulph- 
urous acid, is unknown, bn t potassium tetroxide, K2O4, is its potassium 
salt, and resembles the sulphite in its property of reducing perman- 
ganate. C. jP. B. 

Decomposition of Nitrons acid in Nitric acid Solution. By B. 
Liljjsnszteex and L. Mabchlkwski {Zeit aryoig. Ghem,, 6, 288 — 292). 
— ^By passing a stream of carbonic anhydride through 60 per cent, 
nitric acid to which 4 per cent, of nitric peroxide had been added, 
and determining the ratio of nitrous to total nitrogen in the gases 
carried over, it was shown that the nitric acid contamed nitrous acid 
in addition to nitric peroxide. Montemartini’s statement (IteaL Accad» 
Linc^ 1, 63), that the reaction HNO* + HNOs = 2]Sr02 + HaO is 
the only one that takes place in nitric acid of over 30 per cent, 
strength, is, therefore, erroneous. 0- F. B. 

Conversion of Yellow Phosphoms into Bed Phosphorus. 

By J. W. BiETGEES (Zeit <morg, CJiem,, 5, 211 — 230 ; compare Pedler, 
Trans., 1890, 599 ; Eetgers, Abstr., 1893, ii, 467 ; Muthmann, 

458). — ^It is generally admitted that yellow phosphorus crystallises 
from the usual organic solvents in dodecahedra ; the crystals are best 
obtained by coohng a hot solution. The author cannot substantiate 
the text-book statement that yellow phosphorus crystallises from 
essential oils in octahedra. Thus, whilst it is admitted that yellow 
phosphorus is crystalline, this substance has, on several occasions, 
been described as amorphous. This is not surprising in view of the 
fact that a thin layer of yellow phosphorus between two thin glasses 
has all the appearance of an amorphous substance. 

When phosphorus is heated, it passes through three stages : — (1) 
it becomes yellow to brown, but remains transparent and regular ; 
(2) a granufcr, undoubtedly crystalline, se^gation occurs (formation 
of red, opaque phosphorus) ; (o) a graphitic, chocolate-coloured phos- 
phorus is produced! The second stage corresponds with the first 
production of a true modification. 

The same series of changes is produced by light — ^not merely 
superficially, as stated in text-books — a fact which the author calls in 
evidence of his contention that red phosphorus is nob amorphous. 

The author has not been able to determine the character of the 
white crust wliich forms on phosphorus which has been submerged 
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IB TOter, but be inclines towards the opinion that it is a hydrate 
rather than a modification. 

It is pointed out that the properties of an amorphous modification 
are never intermediate between those of two crystalline modifications. 

If red phosphorus were amorphous, this rule would be violated ; for 
the specific gravity of red phosphorus is 2*148, whilst that of regular, 
yellow phosphorus is 1*826, and that of chocolate-coloured, hexagonal 
phosphorus is 2*34. 

Some remarks in reply to Muthmaun (Abstr., 1893, ii, 458) are 
included in the paper. A, Q-. B. 

Volatility of Pyrophosphoric acid. By G-. Watson ^Ohem, 

68, 199 — ^200). — The author has made a series of experiments, 
heating weighed quantities of orthophosphorio acid for various periods, 
at fixed tempei*atures, and examining the products; from which he 
concludes that orthophosphoric acid requires a temperature above 
230 — 235° for its complete dehydration into pyrophosphorio acid ; 
that at 256 — 260° it is completely converted into pyrophosphorio acid, 
which is, moreover, volatile at that temperature ; that at 290 — 300® 
metaphosphoric acid is beginning to form. D. A. L. 

Action of the Electric Arc on the Diamond, Amorphous 
Boron, and Crystallised Silicon. By H. Moissax {Oompt rend.^ 

117, 423 — 425) . — In the electric arc, at a somewhat high temperature, 
the diamond becomes incandescent, swells np without melting, and ! 

becomes covered with black masses, consisting entirely of hexagonal i 

lamellas of graphite, which is easily converted into graphitic oxide. 

If the diamond is placed in a small carbon crucible in the electric 
furnace previously described, and is subjected to the action of an arc 
produced by a current of 70 volts and 400 amperes, the crystal first 
breaks up into small fragments along the planes of cleavage, and then 
at a higher temperature swells up and is completely converted into 
graphite, which yields yellow graphitic oxide. It follows that at the 
temperature of even a moderately intense electric arc, the stable form 
of carbon is graphite. When heated in a carbon envelope at the 
temperature of the oxy-hydrogen blow-pipe, the diamond is sometimes 
covered with an adherent black mass, which slowly dissolves in a 
mixture of potassium chlorate and nitric acid, but which is not 
graphite. 

Amorphous boron, prepared by means of magnesium, volatilises 
without fusion in the electrio arc, the extremities of the electrodes 
being converted into partially-crystallised boron carbide. 

Crystallised silicon, when heated in the arc, first melts and then 
boils, the extremities of the electrodes at the end of the experiment 
heing covered with pale green crystals of carbon silicide. 

The phenomena in the arc were observed by projecting on a screen 
by means of an intense arc an image of the arc of lower intensity in 
which the suhstanoes were heated. C. H. B. 

Silicon Carbide. By 0. MfiHLHAEUSEB {Zeii^ anorg, Ohem,^ 5, 

105 — 125). — mixture of finely-powdered coke, sand, and salt was 
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packed around a carbon core in an oblong fire-brick bos. Tlie core 
was connected witb the terminals of a transformer, whereby it could 
be heated until the mixture surrounding it became white hot. 
A transverse section of the mass after the reaction showed that the 
core was surrounded by (a) a zone of adhering graphite, (&) a zone of 
crystalline silicon carbide, (c) a zone of amorphous silicon carbide, 
(d) a zone containing pockets of fibrous material, (e) a zone of the 
original mixture only slightly altered, and (/) a hard skin consisting 
almost entirely of s^fe. 

The graphite has all the properties of the natural mineral, and the 
same crysi^line form as that of the silicon carbide, a fact which indi- 
cates that the latter compound is at first formed in this zone and snb- 
se(j[nently loses its silicon by volatilisation. The outer portion of this 
zone, when washed, left 33'71 per cent, of variously-coloured crystals, 
which contain 30*49 per cent, of silicon and 68*26 per cent- of carbon. 
These crystals differed considerably in appearance from those in the 
zone of silicon carbide ; they were frequently parti-coloured, green, 
violet, and red being the prevailing tints. 

The crystalline silicon carbide (jiiarhomvdiiw) constituted the chief 
product of the reaction. The mass was easily broken up in a mortar, 
when the separate crystals were found to he bluish or yellowish- 
green; their size varied from a diameter of several millimetres to 
merely microscopic dimensions. The lai^est crystals occurred in 
fiss'^res in the mass, where, apparently, there was room for them to 
form, and it remains an open question whether they had separated 
from a fused mass or were a product of sublimation. 

To purify silicon carbide it loay be heated to dull redness in 
oxygen, then boiled witb potash solution, washed, digested with 
hydrochloric acid, again washed, and finally treated with kydrofiuoric 
and sulphuric acids. After this treatment, its composition corresponds 
with the formula SiO, 

Silicon carbide is insoluble in all acids, but is attacked by molten 
alkalis. It bums very slowly in oxygen when very finely divided, 
and if strongly heated in a platinum cracible it becomes a greenish- 
golden mass of great beauty, a portion of it being burnt during the 
Ignition, It is attacked by hot feme oxide. Its specific gravity at 
15° is 3*22, but when finely divided it remains suspended in water for 
months. 

The amorphous silicon carbide found in the third zone has all the 
properties of the crystalline specimens. 

The fibrous material found in fissures and pockets in the fourth 
zoue consists of silicon, aluminium, and carbon with a little lime and 
magnesia; it would thus appear to be a polycarbide of silicon and 
alumininm. 

Much salt was volatilised during the reaction; the gas evolved 
consisted largely of carbon monoxide. A. G. B. 

Crystallised Carbon Silicide, By H. Moisso (Gorn^t, rend.^ 
117, 425 — 428). — ^When carbon is dissolved in fused silicon in a wind 
furnace, crystals of carbon silicide several mm. in length can be 
obtained a>^d it follows that the two elements combine readily in a 
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fused medium at 1200 — 1400°, The silicide can, however, be pre- 
pared much more easily by heating in an electric furnace a mixture 
of 12 parts of carbon and 28 parts of silicon, the product being first 
heated with a mixture of nitric and hydrofluoric acids, and after- 
wards with a mixture of nitrio acid and potassium chlorate. As a 
rule, the crystals are yellow, but by operating in a closed crucible 
with silicon as free as possible from iron, transparent, sapphire-blue 
crystals are obtained. 

If iron silicide is heated with excess of silicon in the electric furnace, 
and the product is treated successively with aqua regia, nitric and 
hydrofluoric acids, and nitrio acid and potassium chlorate, crystals of 
carbon silicide are obtained, and the result is similar with a mixture 
of iron, silicon, and carbon, or of iron, silica, and carbon. 

The silicide is also produced by heating carbon and silica in the 
electric furnace, or by allowing the vaponr of carbon to come into 
contact with vapour of silicon, when it is obtained in almost colour- 
less, very hard and brittle, prismatic needles. 

Carbon silicide prepared by any of these methods has the com- 
position CSi, and is colourless when free from iron. It is very dis- 
tinctly crystalline, and sometimes forms regular, hexagonal lamelloe, 
which occasionally, though very rarely, show trian^lar impressions 
and parallel striae. They act strongly on polarised light. The 
cryst^s are very hard, and scratch chrome steel and rubies. Sp. gr. 
= 3*12. 

Carbon silicide is not aSected by oxygen at 1000®, nor when heated 
in air by a Scbloesing’s blowpipe. Sulphur vapour at 1000® is without 
action, and chlorine at 600® attacks the compound very slowly, 
although its action is complete at 1200®. Fused potassium nitrate or 
chlorate, boiling sulphuric, nitric, and hydrochlorio acids, aqua regia, 
and mixtures of nitnc and hydrofluoric acids do not attack it. 

Fused lead chromate oxidises the silicide, but repeated treatment is 
necessary in order to obtain complete combustion of the carbon. 
Fused potassium hydroxide gradually converts it into potassium 
carbonate and silicate. C. H. B. 

Volatility of Ammonium Chloride. By K. Keattt (Zeit. anorg. 
Ohern.^ 6, 278 — 279). — ^When ammonium ^loride is heated in a 
platinum basin in a water bath, an appreciable amount is lost by 
volatilisation ; 50 per cent, of the whole if the heating is continued 
for 270 hours. 0. F. B. 

Hemihydrate of Calcium Sulphate. By A. L. Potilitzin 
(J. Huss, Ohem, jSoc., 25, 207 — 210). — The hydrate 2 CaS 04 ,H 20 
may be formed by dehydrating gypsum at 98 — 99®, the water being 
lost very slowly ; or it may be formed by exposing anhydrous calcium 
sulphate to the air. The absorption of moisture is at first rapid, but 
the rate soon diminishes. The hemihydrate is capable of taking up 
small quantities of moisture from the atmosphere, and large quanti- 
ties when allowed to remain over water. This excess of water is 
only partially lost when the hydrate is placed over sulphuric acid. 

J. W. 
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Double Haloids of Csssimn with Zinc and Magnesium, By 
H. L. Wells and G. ¥. Oahpbell {Zeit.anorg. Ghent,, 5, 27:3 — 277). — 
The following salts were prepared, and crystallise in colonrless prisms 
or plates. ICsOhZnCU; 30sBr,ZnBr3; 3 CsT,Znl 3 ; 2 CsCl,ZnGl 3 ; 
2 CsBr,ZnBr 2 ; 2 Csi,Znl 2 ; Cs01,Mg01o -f 6 H 2 O; CsBr,ilgBr 3 + 6 H 26 . 
Zinc probably also forms salts of the 1 : 1 type, but the solutions are 
so syrupy that pure crystals cannot be obtained. 

INTo double chloride of caesium and beryllium could be prepared. 

0. F. B. 

Double Haloids of Csesium and Cadmium. By H. L. Wills 
and P. T. Waldey (Z&it, anorg, Ohem,, 5, 266 — 272). — The following 
salts were prepared, and are all colourless. 3CsBr,CdBrs ; 30sT,0dl2 ; 
2 CsCl, 0 d 0 l 2 ; 2 CsBr,CdBr 3 ; 20 sI,Cdl 2 ; CsGl,Ca.0h; CsBr,CdBr 3 ; 
CsIjCdIc + H 3 O. Those of the 1 : 1 type, and 2 Csl 2 ,Cdl 3 , can be 
recrystallised from water ; the others, when so treated, yield generally 
salts of the 1 : 1 type. 0. P. B. 

Occlusion of Gases by Metallic Oxides. By T. W. Eichaeds 
and E. E. Eogers (Amer. Ghem, 15, 567 — 578). — Ab in the case 
of cupric oxide, the oxides of zinc and nickel, and especially of mag- 
nesium, when prepared by ignition of the nitrates, are found to 
contain occluded gas ; but the oxides of cadmium, mercury, lead, and 
bismuth retain no gas when prepared in this way. [N’o gas is in any 
case retained when the oxide is prepared by ignition of Qie carbonate. 
The occluded gas was liberated by dissolving the oxide in hydro- 
chloric acid, and was measured and analysed ; it consisted mainly of 
oxygen and nitrogen, together with a very small quantity of a 
that dissolved in caustic potash, and was assumed to be carbonic 
anhydride [no reason is, however, given why this gas should not have 
been an oxide of nitrogen]. Oxides which still contained a trace of 
nitrate were found to be devoid of occluded gas ; hence this gas must, 
in the other cases, have been derived from 3ie decomposition of the 
last trace of nitric acid. The amount retained varied with the 
physical nature of the oxides, the more compact oxides retaining 
more gas, whilst those which form very fine powders retained no gas 
at all. 

This occlusion of gases affects the atomic weights of a number of 
elemeuts of which the oxides, as prepared by ignition of the nitrates, 
have been used in determining the atomic weights. G. E. B. 

Compounds of Hydroxylamine with Metallio Carbonates. 
ByH. GoLDbCmuDT and K, L. STXGROb {Zeit anurg, Ghem,, 5, 129 — 
146). — Dihydroxylamme zinc carbmmte, Zn(hrH 30 ) 2 C 03 is prepared by 
dissolving hydroxylamine hydrochloride and zinc chloride in water, 
adding an equivalent quantity of sodium carbonate, and passing air 
through the solution, when the new compound is precipitated. It is 
a white, microcrystalline powder, of sp. gr. 2*50 at 18 , insolnble in 
water. The function of the air in the above method of preparation 
is to remoTe carbonic anhydride from the solution. Oryoscopio ex- 
periments indicate that the zinc exists in the solntion partly as the 
ion Zn(M’H30)2, and partly as dissociated zinc hydrogen carbonate; 
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tlie removal of a portion of tlie carbonic anbydnde determines the 
molecular rearrangement. 

When sodimn carbonate solution is added to a solution containing 
ferroTLS cbloride and bydroxylamine bydroohloride, a dark red 
coloration is produced, and tbe passage of hydrogen through ^e 
liquid determines the formation of a nearly black precipitate which 
contains ferrons oxide, hydroxylamine, and carbonic anhydride, bnt 
cannot be dried without decomposition. A cryoscopic examination 
of the solntion indicates the presence of the ion Pe(KB[sO)s. 

TThen manganous chloride is mixed with hydrosylamine hydro- 
chloride and sodium carbonate, a slight precipitate is first. formed; 
this was filtered off, and a current of air was passed through the solu- 
tion. A nearly white precipitate was thrown down, which dried to a 
grey powder, having the composition 4MnC03,315'Hs0,2H20. A cryo- 
scopic investigation showed that in this case no complex ion of metal 
and hydroxylamine exists in the solution. 

The precipitate obtained by similar treatment of nickelous cbloride 
varies in composition with the time dnring which air is passed through 
the liquid, and in no case is it of a very definite character. . 

Cadmium chloride gives a slight precipitate when mixed with 
hydroxylamine hydrochloride and sodinm carbonate in solntion, and 
when this has been filtered, the filtrate spontaneonsly deposits the 
dihydroxylamine cadminm chloride, Gd(N’H 30 ) 3 Gl 3 , previously pre- 
pared by L. de Bmyu and Crismer (Abstr., 1890, 558). This is some- 
what soluble in cold water, and crystallises from hot water in white 
prisms ; its sp. gr. is 2'72 at 18". A. G-. B. 

Preparation of Anliydrous Crystalline Metallic Silicates. 
By H. Tkaube (Ber., 26, 2735 — ^2736). — ^When amorphous zinc 
silicate, prepared by precipitating a solution of zinc sulphate with 
sodium silicate, is heated with boric acid for 10 days at a high tem- 
perature, it is converted into a white, crystalline powder, which has 
the composition ZnSiOs, and is insoluble in acids. The optical pro- 
perties of the crystals show that they belong to the rhombic system, 
and the product is therefore a zinc-pyroxene isomorphous with the 
mineral enstatite. B. 0. R. 

Lead Oxide as- a Mordant, By A. Botseh (Oonvpt rend., 117, 
518 — 519). — ^When cotton is mordanted with an alkali plumbate and 
then washed with a large quantity of water, dissociation takes place, 
and the fibre becomes charged with lead peroxide, which partially 
oxidises and destroys it. A similar change takes place with plumbites, 
except that the fibre is not oxidised, lead monoxide being deposited. 
If the fibre thus treated is immersed in solutions of campeachy wood* 
it is dyed black ; with shumac, it becomes green ; with old 
fustic, a bright yellow. Tannin and catechu are also strongly 
attracted. 

By immer^g the tissue thus mordanted with lead oxide in hot 
neutral solutions of other salts, the tissue can be impregnated in a 
similar manner with oxides of gold, silver, mercury, vanadium, 
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manganese, diromiirm, iron, eobalfc, nickel, and zinc, double decom- 
position taking place, and a lead salt going into solution. 

0. S. !B. 

The True Atomic Weight of Copper. By G. Hikeichs {ZeiL 
anorg, Chem.y 5, 298 — ^298). — A. protest against alleged errors in the 
atomic 'weight determinations o£ Stas and his followers, a recent de- 
termination by Richards of the atomic 'weight of copper ( Abstr., 1893, 
ii, 12) being selected as a specimen of such faulty methods. 

[In the opinion of the abstractor, the author does not substantiate 
all his objections, and the alternative method of limits ’ ’ 'vs’^hich he 
proposes seems open to damaging criticism.] C. F. B. 

Colour, &c., of Cupric Chloride Solutions. By 17. N. 
T2UCHA:sroFP (J. Buss. Ghem. 8oc , 26, 151 — 152). — The author has 
in-v estigafced the connection between the colour and the electiio con- 
ductivity of aqneons solutions of cupric chloride of different strengths 
at constant temperature. In weak solutions of a blue colour, the 
conductivity increases rapidly with the concentration, but the rate of 
increase falls off as the solution becomes green. A maximum con- 
ductivity is finally reached, the subsequent decrease with increasing 
concentration being accompanied by a change of tint to yello'wish- 
brown. J. W. 

OsBsium Ouprichlorides. By H. L. Wells and L. 0. Dupke 
(Zeit. ariorg. Chem.y 5, 300 — 303). — Four salts \vere obtained. 
2Cs01,CuCl2 ; yellow, rbombic prisms. 20s01,0uCl2 -f 2H2O ; bluisb- 
green crystals, turning yellow in the air. 30s01,2Cu0l2 ; brown, 
tiiolmio crystals. GsCljCuCle ; hexagonal prisms, red by transmitted, 
black by reflected, light. 0. F. B. 

Caesium Cuproohlorides. By H. L, Wells (^Zeit. anorg. Chem., 
5, 306 — 308). — These were prepared by boiling a solution of csesium 
and cupric chlorides in bydrocbloric acid with copper wme, and then 
allowing the solution to crystallise. CsCl,20uCl and 30s0i,20u01 ; 
colouidess crystals, turning yellowish when dried. 30s01,0uCl 4- 
H2O; prismatic crystals, veiy pale yellow in colour. C. F. B. 

Caesium Oupribromides. By H. L. Wells and P. T. Walden 
(ZeU. anorg. Ghem.^ 5, 304—805). — Two salts were obtained. 
2G&Br,CuBr2 ; black, rhombic crystals with a greenish shade. 
GsBr,OuBr2 ; black, hexagonal crystals with a shade of bronze ; crys- 
tallisation from water converts these into the first-mentioned silt. 

G. F. B. 

Oxides contained in Cerite, Samarskite, Gadolinit^ and 
Pergusonite. By W. Gibbs {Amer. Ohem. J., 16, 546— 566).— A 
description is given of vai'ious attempts that were made in order to 
separate the oxides contained in certain specimens of gadolinite, 
samarskite, and fergnsonite. The methods employed -were those of 
fractional precipitation or crystallisation, the salte used being the 
oxalates, oxychlorides, the double salts with sodium sulphate, an 1 
with the various cobaltamine sulphates, the lactates, and the double 
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salts with merourons nitrate plus mercnrio oxide, with acid 
molybdates, and with phosphotnngstates and phosphomolybdates. 
The methods were often only imperfectly worked out, and the whole 
paper is somewhat disconnected, and cannot be satisfactorily ab- 
stracted. 

As a means of determining the mean atomic mass ” of a fi?action, 
it is recommended to precipitate with oxalic acid, carefnlly mix the 
dried oxalates in a mortar, and convert a weighed portion by igni- 
tion into oxides* 0. P* B. 

Chemical Behavioxir of Glass. By F. Foerstjsr (J5er., 26, 
2916 — ^2922). — ^In continuation of his previous work on the action of 
water and of aqueous alkali and salt solutions on glass (Abstr., 1892, 
1401), the author has now investigated the behaviour of acids towards 
glass. Bound flasks of various kinds were employed, the glass, unless 
otherwise stated, being a calcium-alkali glass, such as is usually applied 
to chemical purposes ; the acid was allowed to act for six hours at 100®. 
With the same kind of glass, the action, which is always less than 
that of pure water, is independent both of the nature of the^acid and 
also of its concentration between tbe limits IT/IOOO and ION. With 
concentrated acids at 160 — 190®, the nature of the acid is without 
effect, whilst the amount of change decreases with increasing con- 
centration. The same result was obtaiued with hydrochloric acid at 
260 — ^270*. Emmerling’s results, which led him to the contrary con- 
dusiou, are probably incorrect. Acids appear, therefore, to be in- 
different towards glass ; tbe action which actually takes place is due 
simply to the water which is always present, and which dissolves 
alk^ ; this rapidly attacks the glass, but the stronger the acid the 
more quickly tv ill the alkali be neutralised. This view receives ad- 
ditional support from the fact that, in comparison with water, acids 
dissolve lar^r quantities of alkali and less silica from the glass. 

The difference in behaviour towards concentrated acids between 
glass and other calcium-alkali silicates is noteworthy ; the compound 
NaaOjSiOs is more readily decomposed by concentrated than by 
dilute acids, whilst sodium silicate with the composition Na20,8SiD 
behaves like glass in this respect. The reaction is conditioned both 
by the nature of the bases, and by the relative proportion of silica 
present ; this is shown from the fact that, towards acids, lead crystal 
glass behaves like calcium-alkali glass, but tbeir action on flint glass, 
which is poorer in silica, increases with the concentration and £ffers 
according to the nature of the acid. Jena thermometer glass 16^“, 
which contains zinc, calcium and sodium, is more rapidly acted on 
by concentrated than by dilute hydrochloric acid at 190®, whilst a 
calcixun-sodium glass of equivalent composition behaves in the usual 
manner. Pure Bulphnric acid attacks calcium-alkali glass less 
rapidly than pure water at 100® ; the action slowly increases with 
rising temperature ; the vapour acts comparatively vigorously, and the 
glass becomes covered with a network of alkali sulphate crystals. 

Carbonic anhydride resembles acids in its action; the ** weathering 
of glass is chiefly caused by the action of moisture. Glass of every 
kmd combines Gmemically with more or less water, a graduated series 
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of compounds being obtained, wbicb form connecting links between 
fresb glass and the substances that are found in solution. The 
paper concludes with tables showing ( 1 ) the composition of the six 
better kinds of glass employed for chemical purposes ; ( 2 ) their rela- 
tive stability towards water, alkalis, and alkaline carbonat^. The best 
glass mentioned has the following composition : — ^KaO = 6 * 2 ; 
WaaO = 6*4 f OaO = 10*0 1 MnO = 0*2 ; AI 2 O 3 -j- = 0*4 ; 

SiOa = 76*8 per cent. ; the ratio EaO : E.0 : SiOa = 0*95 : 1 : 7*16 ; it 
contains 10*4 mols. of alkali in 100 mols., and is, therefore, almost identi- 
cal with the glass used by Stas in his atomic weight determinations- 

J. B. T. 

Manganese. By O. Pbelixueb (Monatah.^ 14, 353 — 370). — 
Manganese amalgam is prepared by passing an electnc current (11 
volts ; 22 — 28 c.c. electrolytic gas per minute) from a cathode of pure 
mercury (20 0 . 0 .) through a saturated aqueous solution of pure 
manganous Ichloride (75 c.c.) to an anode of carbon or platinum- 
iridium contained in a porous vessel. The temperature rises to 70®, 
and after 5 — 6 hours the mercury assumes a pasty consistence. The 
paste is quiddy washed in running water without undergoing ap- 
preciable decomposition, the excess of mercury squeezed out through 
linen, and the residue dried over calcium chloride in an atmosphere 
of hydrogen. 

The solid amalgam thus obtained is broken into small pieces and 
subjected to great pressure (2000 kilos, per sq. cm.) for several hours. 
The peripheral portion of the pressed cake is broken ofP, and the 
central portion broken up and again compressed. The operation is 
repeated until samples punched from the centres of successive discs 
yield constant analytical results. Analyses of three distinct prepara- 
tions yielded practically identical results, pointing to the composition 
MnjHgs. It corresponds with the cadmium compound Cd 2 Hg 5 . 

Manganeae-mercury^ Mn 3 Hga, has a slate-grey colour, and assumes 
a metsdlic lustre when rubb^ or cut. At ordinary temperatures, 
it oxidises vexy slowly in the air, metallic mercury being elimi- 
nated. At lOU — 110®, it decomposes slowly into its elements. It 
decomposes water and acids at the ordinmy temperatures. The 
sp. gr. is 12*828, a number greater than that, 12*532, calculated from 
the sp. gr. of its constituents, so that contraction takes place in the 
formation of the compound. Manganese-mercury is electro-positive 
to manganese, so that heat is probably absorbed in its formation. A 
solution of the compound in mercury is not attacked by d^ air, but 
is quickly oxidised by moist air to manganic oxide, MujO^, which 
forma a fine dust ou the surface of the liquid. 

When manganese-mercury is gently ignited in a stream of pure 
dry hydrogen (free from oxygen), pure manganese remains behind, 
uncontaminated with mercury or hydrogen. The manganese forms a 
grey, porous mass, which may be ground into a slate-coloured powder, 
perfectly stable in air. If the temperature does not reach doll 
redness in the ignition, however, the metal is set free in a pulver- 
ulent spontaneously-inflammable form. The metal cannot be made 
to exhibit lustre. The sp. gr. of the powdered metal is 7*4212 and 
the atoxnic volume (at. wt. = 54*8) 7*385. Manganese powder is 
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neither magnetic nor magnetisahle at ordinary temperatnres. It 
attacks water, slowly in the cold, rapidly when heated. It has little 
action on concenti^ted snlphuric acid in the cold, hut attacks it 
rapidly on heating gently, snlpharous anhydride being formed. It 
liberates hydrogen from dilute snlphuric acid. The action on con- 
centrated nitiio acid is explosively violent. It displaces hydrogen 
from hydrochloric and acetic acids and sodium hydroxide. From 
aqueous ammonium chloride it liberates ammonia and hydrogen. 
It reduces metals with great rapidity from warm solutions of their 
salts (preferably sulphates) ; the excess of manganese may be dis- 
solved by ammonium chloride. Arsenic, antimony, copper, lead, 
bismuth, tin, iron, nickel, cohalt, chromium, cadmium, and zinc are 
thus reduced. The reduction of the magnetic metals may be con- 
^eniently demonstrated by means of a compass needle, the latter 
being deflected after, althongh not before, the addition of the man- 
ganese. Jn. W. 

Iron Nitride. By G. J. Fowler (C/ie»i. Xeic3^ 68, 152 — 153). — 
By exposing iron, reduced from the hydroxide by hydrogen, to a 
fairly rapid current of ammonia, at a temperature slightly above the 
melting point of lead, until its weight becomes constant, iron nitride, 
FeaN, is obtained as a feebly magnetic, grey powder. It dissolves in 
hydrochloric acid, yielding ferrous chloride, ammonium chloride, and 
hydrogen; it burns in chlorine to ferric chloride and nitrogen; 
ammonia or ammoninm salts are produced when it is heated in 
hydrogen at the temperature of its formation ; in steam at 100®, or 
in hydrogen sulphide at 200®, or by treatment with hydrogen per- 
oxide and sulphuric acid. By simply heating, it is resolved into iron 
and nitrogen, but remains unchanged in nitrogen at 440®, or when 
heated in carbonic oxide or with phenol at 200® ; with ethylic iodide, 
however, in a sealed tube at 200®, ferrous iodide, ammonium iodide, 
etbylene, and hydrogen are formed. Its heat of formation is about 
3 cal. These results agree with many of Stahlschmidt’s ohserva- 
tions Fhys, Chem,^ 125, 37). D, A. L. 

Gonstitation. of Cobalt; Chrominin, and Bhodixmi Bases. By 
S. M- J5EGESSEN {Zeit. anorg. Chem,^ 5, 147 — ^19C ; compai'e Abstr., 
1892, 782, 783). — The first part of this paper deals with the views 
put forward by A. Werner concerning the structure of ammonio- 
metallio salts (Abstr., 1893, ii, 379) ; the author does not regard 
them as being at variance with the views promnlgated by himself 
and Blomstrand. 

The author next describes the best method of preparing the 
croceocobalt salts from xanthocobalt chloride, and a series of salts, 
which he teonns flavocobalt salts, isomeric with the croceocobalt salts. 

Flavocobalt nitrate, (]SrOa)aCo(NH*)j|Ni 03 , is prepared by dissolving 
carbonatotetraminecobalt nitnite {Zeit anorg. Chem.^ 22, 282) in 
odkL dilute nitric acid, and adding crystallised sodium nitrite. After 
being warmed for a few minutes on the water bath, the liquid is 
cooled, aaaid dilute nitric add is added. A mixture of the acid 
end mxrmiil salts Gtyisiallises, and may be converted entirely into 
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the normal salt by washing with 9-5 per cent, alcohol. The fiavo- 
cobalt nitrate dissolres in 33 parts of cold water, whilst the croceo- 
cobalt nitrate requires 400 parts of cold water for its solution. 

A detailed comparison of the reactions of croceo- and flaro- cobalt 
nitrates follows, and the dinitrate^ (N02)2Co(jN 0^3)4X03, HXO3 ; the 
sulphate, [(N03)2Co(XH 3)4]2S04; the chromate, 

CX 02 ) 2 Co(NH 8 ) 4 ] 3 Cr 04 ; 

the dichromate, [(N03)2Co(NH3)4]2CrsOt; the pilatinosoeliloj'ide, 
[(N03)3Co(Nfi3)4]3PtCl4 ; thQ plaUnoMoride, 

and the aurocJiloride, (1^02)iGo(KH^4,^uCh, are described. To pre- 
pare the xanthocobalt salts, chloropnrpnreocobalt chloride is warmed 
with water and ammonia ; the liquid is filtered fi-om some precipitated 
cobalt oxide, cooled, and neutralised with dilate hydrochloric acid ; 
sodium nitrite and hydrochloric acid are next added, whereon a red 
precipitate is thrown down. This is an isomeride of xanthocobalt 
chloride, and is provisionally named mtritocohalt chloride ; it is 
readily converted into the xantho-salt by dissolving it in water con- 
taining a few drops of ammonia, and adding strong hydrochloric acid, 
which throws down the xanthoohloride. 

The reactions of the xantho-salts are detailed, and the sulphates, 
4[(N02)Co(NH 3)3.S04],3H,S04 and 3Sr02-0o(NH3)5SO4, are described. 

"Xanthocobalt chloride dissolves in 50 parts of cold water; nitrito- 
oobalt chloride dissolves in 200 parts. DiiEerences between tbe reac- 
tions of the two salts are described, and it is shown that the nitrito- 
salt is not a roseo-salt. 

The author has prepared a luteorhodium rhodium chloride, 
Rh(NH3)iCl3,EhCl8, and a chloropurpureorhodium rhodium chlcn'ide, 
3 RhCl(NH 3 ) 3 Cl 2 , 2 RhCl 3 . 

The following salts are described ; — Initeocohalt cobaltinitrife, 
Co(NH5)sCo(NOa)e ; xanthocobalt cohaltinitrite, 

[]^02-Co(NH3)5]3,[Co(N02)6l2 : 

croceocohalf cobaltinitrite, [(N03)3Co(NH3)4]3Co(ISr03)« ; flavocobalt 
cohaltnitrite, [(N03)3Co(l^s)4]3Co(X02)6; luteocobalt diaminecobalii^ 
nitrite, Co(NH 3 ) 8 r (N02)2(NH3)2Co(2^02)2]3 ; xanthocobalt diamine^ 
eohulf ?niriie, ^0tCo(Ni[s)sl(l^O^(NHs)2Co(N 02)2^2 ? croceocobalt 
diaminecobalt nitrite, (]S'02)2Co(KH3)4(?i’03)2<'I^H3)aCo(!N’02)2 ; flavo- 
cobalt diaminecobalt nitrite, (N 02 ) 3 Co(NH 3 )i(N 02 ) 2 (NH 3 ) 2 Co(!N 02 ) 2 ; 
iriaminecobalt nitrate, Co(NH 3 )a(I 5 ’ 08 )s, 3 H 30 ; dvchrocobalt chloride, 
Co(J^H 3 )s(OH)*CJ 3 ; nttrotriaminecobalt nitrite, N02*Co(I^1ff3)3 (1^02)2 ; 
and chloTonitroietraminecobalt chloride, (i^02)ClCo(NH3)4Cl. 

A. G. B. 

Atomic Weiglit of Molybdenmn . By E. F. Smith and P. Ma.\s 
(aSbiV. anorg, Ohem*, 6, 280 — ^ 232 ). — Pure sodium molybdate was 
heated in a current of hydrochloric acid ; the reaction Ifa2Mo04 4 - 
4 HC] = 2 ]^aGl 4 - Mo03,2HCl 4 * HaO took place, and the residue, 
which consisted of pure sodium chloride, was weighed. The atomic 
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weight was fonnd to be 96*087 (O = 16) as a mean of 10 determina- 
tions, which, varied from 96*130 to 96*031. C. F. B. 

Tin and Stannic Ozide. BjF. Emich (JTo/iafe^., 14, 34o — 352). 
— When pure block tin is heat^ in a stream of air or in an open 
porcelain crucible, drops of molten metal ooze after some hours from 
beneath the superficial crust of stannic oxide, and, becoming super- 
ficially oxidised, gradually assume curious forms resembling bulbs 
and worms. After 12 hours* heating, the oxide is crystalline, and 
consists of microscopic, needle-like, rhombic plates of sp. gr. 7*01. 
The crystals seem to be formed directly from the meta^ as the 
amorphous oxide prepared from metastannic acid ” may be heated 
in contact with tin in an indifferent atmosphere without undergoing 
change of form. They are not due to the oxidation of metallic 
vapour, since the metal is not volatile at the temperatures employed. 

When tin containing traces of iron (0*05 per cent.) is heated in 
the manner described above, most of the iron is eliminated with the 
first portions of stannic oxide, a mere trace (O*001 per cent.) being 
left in the tin. The stannic oxide assumes a colour rallying from 
brown to yellow with the amount of iron, thus serving as a good 
qualitative test for that impurity. The oxide formed adter the iron 
has been eliminated is snow-white. Jx. W. 

Thorima Oompoxmds. By P. J. Locke, and J. 

Lesixskt {Zeit. anorg, Chem,, 6. 283 — 287). — This is a preliminary 
paper. It contains a detailed account of the means adopted to obtain 
pure tborinm oxalate from thorite and orangite. From the hydroxide 
the bromide (? ThBr^ + IOH3O) and iodide were prepared ; they 
form very deliquescent crystals. 0. F. B. 

Double HaQoids of Antimony and Rubidium. By H. L. 
Wheeleb (EexY. anorg. Chem.^ 5,253 — 263 ; and Airoer. J, Sci.^ [3], 46, 
269 — ^279). — The double haloids enumerated below have been pre- 
pared by concentrating solutions in 10 per cent, halogen acids of the 
two haloids in varying proportions ; the proportion by molecules of 
rubidium to antimony haloid iu the solution is given by the numbers 
in square brackets. The 23 : 10 salts might equally well have a 
16 : 7, 9 : 4, or 7:3 formula ; the 3 : 2 salts are isomeric with the 
corresponding arsenic compounds. 

RbCl,2SbC^l8 -f H4O [1 : 10, 6, or 8] ; colourless, mouoclinio plates 
melting at 77°, a zh : c = 1*699 : 1 : 0*820 ; = 89" 28^'. 

BibCl,Sb0l8 [1 : 4 or 3] ; colourless, monoclinio crystals, a : 5 : c = 
1*732 : 1 : 1*085; jS = Go" 34'. 

SRbCl,2Sb01j [1 : li] ; yellow rhombohedra, exhibiting rhombo- 
hedral tetartohedry. 23RbCl,10Sb0l3 [1, 4, or 6 : 1] ; colourless, 
hexagonal plates. 

3RbBr,2SbBr8 J[2*3 or 5 : 1] ; lustrous, yellow, hexagonal plates. 
23RbBr,10SbBi!i IB, 8, or 13 : 1] ; lustrous, yellow needles. 

3Rbl : SSbl®, red rhombohedra. 0. F. B. 
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Recovery of Osmium from Residties. Bj W, Guleytitsch 
(Zeif. auorg, CJcShi., 5, 126--128). — The osmium residues obtained 
in histological laboratories are the solutioa of osmium tetroxide 
drained or filtered from the treated objects, and the debris of the 
objects themselves. The solutions are treated mth zinc and hydro- 
chloric acid, the osmium is collected, washed successively with 
hydrochloric acid, water, alcohol, and ether, and then allowed to dry 
at a low temperature The osmium is then transferred to the hind 
portion of a combnstion tube which has a constifiction containing an 
asbestos plug in front of the osmium; the forward portion of the 
tube is bent into a u. and the end is drawn out to a fine tube which 
is bent over and placed in a flask ; the (J -tnbe and the flask are sur- 
rounded by a freezing mixture. A current of dry oxygen is passed 
through the apparatus, the osmium is gently heated, and the re- 
sulting tetroxide condensed in the (J bend ; if the process be 
properly conducted, none of the tetroxide will be carried over into 
the flask. 

The osmium cannot be directly sublimed as tetroxide from the 
objects because of the organic matter which they contain. These 
residues are warmed in a retort with 10 times their weight of aqua 
regia, and the resulting solutiou is distilled until two-thirds have 
passed over, the receiver being well cooled. The distillate is again 
distilled uutil two-thirds have passed over, the second distillate is 
reduced by zinc, and the precipitated osmium is treated as described 
above. A large excess of zinc must be used, and the liquid must be 
warmed, in order that the osmium may be precipitated in a condition 
in which it will be retained by a filter. A. G. B. 


Mineralogical Chemistry. 


Vanadiniferotis Coal. By A. Mourlot {Oompt. 117, 646 — 

648 j. — This coal is analogous to that recently described by Kyle from 
the province of Mendozza, in the Argentine Republic. Its sp. gr. is 
only 1'15 — 1*20. It contains ash, 0*68; H, 4*78; K, 1'67 ; C, 85'03. 
The composition of the ash is — Tart boluhle in adds : YaOe, 88*5 ; 
SOa, 12*1 ; P* 05 , 0*8 ; FejOa, 4*1 ; Al^Oa, 4 0 ; CaO, 8 44 ; K^O, 1*8. 
Fart insohiile in acids: Si02, 13*6; AIqOs, 6*6; FeaOj, 9*4; HgO, 0*9. 
The percentage of vanadic anhydride in the origmal coal is 0*24. 

0. H. B. 

Nesqnelionite. By 0. Feiedel {Zeit. Kryst. Min., 22, 279 ; from 
Bull. soo. /ran. fiiin., l4, 60). — In the anthmcite mines at Mnre. in 
Is^re, there occurs a fibrous mineral resembling aragonite, which, on 
exposure to air, becomes of a silky lustie, and has the composit on 
HgCUs + 8HsO. Analysis yielded 

aigO, H3O. COs. 

28*97 3S-85 31*85 


TOL. tXVI. ii. 


6 



54 


ABSTRACTS OP OflEMlOAL PAPERS. 


Th(^ mineral has a prismatic cleavage of about 115° parallel to ibe 
fibres. It is identical with the nesq^aehonite of Genth and Penfield. 

B. H. B. 

Xenotime from North Carolina. By W. E. Hidden J- 

8ci.^ [3], 46, 254 — 257). — A. few small crystals of transparent xenotime 
have been found with monazite at a locality about 1 mile south-east 
of Sulphnr Springs, Alexander Co., North Carolina. The raeasure- 
menta of these new crystals do not vary essentially from those of 
vom Bath and Klein. 

Green xenotime occurs as a rare constituent of the auriferous 
graTels of the Brindletown gold region of Burke Co., North Carolina. 
It has not as yet been found in situ. Within brown, opaque crystals, 
the new green variety was found. It appears to represent the 
original condition, whilst the brown variety is an alteration product. 
The new material is of a bottle-green colour and transparent, and 
when finely pulverised is soluble in hot hydrochloric acid. The 
author gives the results of analyses of both the green and the brown 
variety. A very complex mixture is shown. It seems probable that 
xenotime is either a silico-phosphate, like some monazite and 
anei^lite, or it is often mechanically mixed with some cyrtolite and 
other silicates of the rare earths. B. H. B. 


Nephrite from British Colombia. By B. J. Haeringtox 
KrysL Min., 22, 310 — 311 ; from Trans. R. Soc. Canada, 1890, 01). 
— The author communicates the following analyses of nephrite. 


SiO> 

AI2O3. 

FeO. 

MnO. 

CaO. 

MgO. 

Loss. 

Total. 

I. 55-32 

2*42 

5*35 

0*52 

14*00 

20-16 

2*16 

99*93 

ir. 66-9S 

0*18 

4*59 

0*17 

12 99 

22-38 

2*64 

99*93 

III. 56-54 

0*40 

3*61 

0*16 

13*64 

22-77 

2*92 

100*04 

IV. 56-96 

0*51 

3*81 

0*53 

13*29 

22-41 

2*91 

100*42 

I. Bounded mass 

from 

an Indian tomb at Lytton, on 

the Fraser 


Biver. Colour, olive-erreen. Hardness over 6, and very tough. 
JSp. gr., 3*0278. II. Fragment of an axe from the same locality. 
Colour, greyish-green. Sp. gr., 3*003. III. A worked fragment of 
pale green colour from the vicinity of Lytton. It shows small laminse 
of tremolite. Sp. gr., 3*01. IV. Small fragment from the Lewes 
Biver. near the frontier of Alaska. Colour, greyish-green. Sp. gr., 
3*007. The author shows that the composition of these nephrites is 
the same as that of specimens from other parts of the world. Jadeite 
has not yet been found in British Columbia, B. H. B. 

Talc from Madagascar. By B. Jaxxettaz (Zeit Kryst. Min., 
22, 279 ; from Bull. soc. fran. wtw., 14, 67) — A fibrous, pale gi*een 
TYiaftfl with pearly lustre trom Ambohimauga-Atsimo, in Madagascar, 
proved to be talc. It is probably a pseudomorph. AWlysis yielded 

SiOj, FaO, MgO. 

5-1 62*3 2-6 29*4 

ThsTe have also been found in Madagascar prismatic crystals of 
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sapphire and zircon, pink tourmaline, and rnhellite in nine-sided 
prisms with rhombohedral termination. B. B. 

Topaz in the Fichtelgebirge. By K. Oebbeke {Zeit. Krijst, 
Miyi., 22, 273 — 275). — Small, yellowish crystals of topaz were dis- 
covered in 1879 by v. Giimbel in the granite of E-ndolphstein. The 
author describes two new occarrences of topaz at the Epprecbtstein 
and the Gregnitzgrnnd, in the Fichtelgebirge, which snpport v. Gum- 
beFs view that topaz would probably be found in other granites in 
that district. B* H. B. 

Canadian Spessartine. By B. J. Hareiygton (^Zeif. Kryst. 2nn., 
22, 300; from Cattadian Bee. ScL ). — Garnet ocemrs in felspar and 
mica at the Yillenenve Mica Mine at Yillenenve, Quebec. The 
mine has been opened on a vein of coarse-grained granite consisting 
of quartz, muscovite, orthoclase. albite, and small quantities of 
tourmaline and garnet. Uraninite and monazite are also met with. 
The garnet examined was derived from the mica. The largest crys- 
tal had a diameter of about 10 mm., and was bright red. Its 
sp. gr. is 4-117, and analysis shows it to be a manganese gai-net 
similar in composition to the original spessartine. B. H. B. 

Vesnvian in Ireland. By J. P. O’Reillt (Zeit. Kryst. J/m., 
22, 300; from Proc. R. Irish Acad.^ 1891, 446). — ^Y esuvian was found 
as a honey-yellow, lamellar substance in a manganiferons iron ore 
from the Cambrian strata in Calliagh, Monaghan Go. Analysis gave 
the following restilts. 

SiQ^ AlgOf. CaO. FcsOg. ilVIziO. CaO. lioss. 

40‘06 16-03 37-46 4*23 1*16 0*21 1-00 2*07 

B. H. B. 

Chemical Nature of Axiuite. By H. Bheineck (Zeit. Kryst. 
Mut„ 22. 275 — 277). — Rammelsberg's investigations led to the 
formula AhSuBMaHOw for axinite. This, however, is shown by the 
author to be not in accord with the results of analyses recently pub- 
lished by Wbitefield, Genth, and Banmert. Calculations are given 
showing the composition of axinite from Oisans, Cornwall, Franklin 
in l^ew Jersey, Gnadalcazar in Mexico, and Badauthal in the Bartz. 

B. H. B. 

Minerals from the Manganese Mines of St. Marcel, Italy. 
By S. L, Penfield (Amer. J. iScL, [3], 46, 288 — 295). — Alurgite . — In 
1865, Breithanpt described, under this name, a deep red mica from 
St. Marcel, in Piedmont, Italy. Since then it has never been in- 
vestigated. Further examination, however, shows that it is a distinct 
species. The crystallisation is nionoclinic, and the structure micaceous. 
The colour is a characteristic, deep, brownish copper-red. The 
hardness is 3, and the sp. gr. 2-84. Analysis yielded 

SiOj. AIaQs. FeoOj. MujOs. MnO. 3JtgO. FaO. H 2 C. Total. 

53-22 21-19 1-22 0-87 0*18 6 02 11-20 0-34 6-76 99*99 

Chemically, this mica is distinct from any known species. Tt is 
more closely related to lepidoiite than to any of the others. 

6-2 
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Jadeite . — The alurgite is embedded in a pyroxene rich in soda, 
i‘esembling in stmotnre a rather coarsely crystallised jadeite, and 
agreeing in composition with a jadeite from Mexico, analysed by 
Damour (Abstr., 1888, 1066). 

Violan. — This name was given, in 1833, by Breithanpt to a rare 
blue mineral found at Piedmont. Published analyses of this mineral 
show considerable variation. The resnlts of the author’s analysis 
show that the mineral is essentially a bine variety of diopside, con- 
taining small quantities of various well-recognised pyroxene molecules. 
The composition may be expressed as a mixture of the following 
metasilicates. 

MgCa(SiOi) 2 , diopside 90‘8 per cent. 

!N'^l(Si 03 )s, jadeite 4*1 „ 

!N'aPe(Si08)3, acmite 2*4 „ 

NaMn(SiOs )2 ? 27 

B. H. B. 

MonticeBite Crystals obtained in Lead Smelting. By W. v. 
Gombel (Zeit Kryst Min., 22 , 269 — 270). — ^At Preihung, in the 
Upper Palatinate, lead ores occur in sandstone in such quantity that 
at one time the mining industry w*as of considerable importance. 
Owing to lack of pumping machinery, the mines were, however, 
abandoned in the middle of the present century. On reopening the 
mines recently, interesting specimens of galena and cerussite have 
been met with. The ore is smelted in a Pilz furnace. The silicate 
slags formed, on slow cooling, crystallise out as well-developed 
acicular cryst^, giving, on analysis, the following results. 

SiOg. AlgOg. FegOs. FeO. MbO. CaO. MgO. KgO. NagO. Pg^^s* 

33*04 1*10 7*91 31*53 1*16 23*62 1*18 0*58 0*24 0*31 

The sp, gr. was found to he 3*58, and the crystals were iso- 
morphous with those of the members of the olivine group, the forms 
observed being 2foD, ooP, odPoo. This crystallised slag is thus a 
monticellite, in which the magnesia is replaced by ferrous oxide. 

B. H. B. 

Serpentine from Bray Head. By J. P. O’Reillt {Zeit. Kryst. 
Min., 22 , 300; from Pruc. JS. Irish Acad., 1891, 603). — ^An intrusbe 
i*ock of Cambrian age, at Bray Head, Dublin, was formerly described 
as greenstone. The author shows that it is really a serpentine, prob- 
ably formed by the altei'ation of a diabase porphyry. B. H. B. 

New Meteorite from Hamblen Co., Tennessee. By L. O. 
Eakins {Amer. L ScL, [8], 46 , 283 — ^285). — This meteorite was found 
in September, 18S7, on a lidge 6 miles from Morristown, Tennessee. 
The various pieces found weigh about 36 lbs.; most of them ex- 
hibit much sui’&ce oxidation, a fresh li’actnre showing a grey colour, 
with numerous metallic particles of nickel-iron. The latter gave the 
following results on ana iy sis. 

Fe. M. Co. Cu. P. S. Total 

90*9*2 7*71 0 80 trace 0*19 0*04 99*66 
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The siliceons portion of the meteorite gave the following results. 



SiOj. 


Cr> 03 . 

JFeO. 

yio. 

3JCnO. CaO. 

ilffO. 

T. 

1679 

8*33 

— 

4-b8 

0*39 

— 5-19 

1-k 

11 . 

31-47 

9*25 

0 -S 2 

6‘55 

— 

0 47 2-24 

11*16 



KsO. 

Hap. 

P 2 O 5 . 

s. 

Total. 



I. 

— 

— 

0*46 

0*25 

37 63 



11. 

0-02 

0-12 

— 

— 

62-10 



I, portion soluble in h jdi’ochloric acid ; IL insoluble portion. In 
many stony meteorites, olivine forms the bulk of the soluble portion. 
In this case, analysis shows olivine to be present in but small proper* 
tion, if at ail. B. H. B. 


Physiological Chemistry. 


Respiratory Exchange in Shivering. By C. Richet (Comjpt 
rend, Soc. Biol,,, 1893, 33 — 35). — Shivering is regarded as an act to 
'roduce more heat when the blood has been cooled. The experiments 
ere tried on chloralised dogs, in which there is great lowering of 
le amount of carbonic anhydride produced. On shivering, this rises, 
especially if the shivering is violent, and the respiratory quotient rises 
also. W. D. H. 

Protmd-poor Nutrition. By T. Rosexhetm (Fjiuger^s Archiv^ 54, 
61 — 71). — A number of experiments on dogs are recorded in which a 
diet poor in nitrogen was given. The analyses of the food and excreta, 
and the daily weight ot the animal, are given in tables. These 
experiments confirm the previous observations of the author, that 
such diets are very harmful ; the animal becomes ill and apathetic, 
similar to the condition observed in starvation. Fost-morteni ex- 
amination showed extensive fatty degeneration, especially of the liver 
and alimentary tract. T7. D. H. 

Influence of Muscnlar Work on fhe Excretion of Sulphur. 
By C. Beck and H. Benedict {Fduger^s Archiv, 54, 27 — 61). — During 
muscular work the excretion of sulphnr is increased This is followed 
(wden the work has ceased) by a corresponding diminution. The 
increase falls especially on the oxidised sulphur; the non-oxidised 
sulphur due to proteid metabolism may be lessened. The relationship 
of these two forms of sulphur is recommended as an indication of the 
disintegration of proteid in the body. W. D. H. 

Circulating Proteid. By E. Pflugee (Fjiuger^s Archii\ 54, 
333 — 4fl9). — This is a long, critical, and polemical article directed 
against Yoit’s theory of the distinctiou between organ proteid and 
circulating proteid. The tendency of the article is to show that 
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metabolic processes in proteid matter occur in the cells, tbat is, ii| 
organised proteid; but it is admitted tbat iu the organised cell sub- 
stance there are different kinds of organised proteid molecules, 
different degrees of organisation. W. D. H. 

How does Proteid Nutrition influence Proteid Metabolism 
in Animal Cells P By B. ScHf»NDORFP {Ffluger's Archiv, 54, 420 — 
483). — The increase of urea in the blood after proteid food is not 
dae to a diffasion of urea from the tissues into the blood, but to a 
real new formation of urea in the liver from the nitrogenous decom- 
position products of cellular activity. 

By leading the blood of a starving animal through the organs and 
liver of a well-nourished one, the amount of nrea in the blood is in- 
creased. By leading the blood of a starving animal throngh the organs 
and liver of a starving animal, there is no change in the amount of 
urea. By leading the blood of a well-nourished animal through the 
oi'gan.s and liver of a starving animal, the amount of nrea in the 
blood is diminished. 

Therefore, the amount of proteid decomposition depends on the 
nutritive condition of the cells, and not on the proteid contents of 
the ‘'intermediate lymph stream.” The amount of nrea in the 
blood depends on the condition of the animal, falling during hunger 
(minimum 0‘0348 per cent.), and rising to a maximum during the 
time of gi'eatest urea formation (0*153 per cent.). The decomposition 
pi-oducts from which the liver forms nrea are probably ammonium 
.salts. W. D. H. 

Solphur in Human and AnimEtl Tissues. By H. Schulz 
(Fjiuyer^st Archiv, 54, 555 — 573). — In the dried organs of a man, 
aged 39, the percentage of sulphur was found to vary from 0*57 in 
the brain to 1*03 in the jejunum. In the muscles of various animals, 
the percentage varied from 0*86 to 1*33; in the human aoi*ta, from 
0*45 to 0*67 ; and in the human vena cava, from 0*28 to 0*73. 

W. B. H. 

^Non-coagnlable Blood. By C. J. Martin (J. Fkysiol., 15, 376— 
379). — When nncleo- albumins (Wooldridge^s tissue fibrinogens) are 
introduced into the circulation, a state of non-coagulability is some- 
times produced. This is considered by Wright and Pekel haring to 
he due to the cleavage of the nucleo-albumin into nuclein and a 
peptone-like substance, to the latter of which the non-coagulahility 
of the blood is due. This view has been already questioned by 
Halliburton and Brodie (Brit, Med, ii, 1893, 631), and the present 
paper shows conclusively that no peptone or proteose is present 
in the blood iu the condition in question. 

The method adopted is to mix the blood with an equal volume of 
10 per ceut. tiichloracetic acid. This is raised to the boiling point, 
and filtered hot. The filtrate gave no indications of the presence of 
either proteose or peptone. This method, a modification of Starling’s, 
is well calculated to detect these snbstances, as control specimens 
of blood to which peptone or proteose was added showed. The 
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object of boiling and keeping tbe mixtnre bofc during filtration is that 
tbe proteoses are partly preeipitable by the acid in the cold, but 
this precipitate dissolves on heating. W. 

RestQts of feeding Cows at Grass on Meal. By J. P- Robert s 
and H. H. Wlvo (Bied. Oeiitr., 22, 728 -- 732 ). —Eight cows 
were pastured only, whilst another eight received mixed meals in 
addition to the pasturage. It was found that whilst the eight cows 
receiving meals gave a larger daily yield of milk, yet the percentage 
of fat in the milk was lower than that found in the milk from cows 
fed on grass only ; at the same time, the excess of milk thus obtained 
paid for the extra food given. B. W. P. 

Mule’s Milk. By A. B. Aubert and D. W. Colbt (Chem. News, 
68, 168 — 169).— Two samples of a mule’s milk we3?e examined, one 
collected about six weeks, the other about nine weeks, after the flow 
of milk had commenced ; the mule was 11 years old, in work, fed on 
oats and hay, and yielded about 2 quarts of milk daily, being milked 
at frequent intervals. The milk was pure white, alkaline ; turning 
sour, after long standing, with the separation of a fine, floating, floc- 
culent coagulum instead of a curd ; the fat globules were very small ; 
the casein is not readily precipitated by dilute acetic acid or by carb- 
onic anhydride ; this was especially the case with the first sample. 
The analytical numbers given are 


Sp. gr. at 15® . . . . . 

... 1*032 

1-033 

1'otal solids. ...... 

... 10-65 

10-86 

Proteids 

... 2-94 

2-31 

Fat 

... 1*86 

1-98 

Sugar. 

- . . — 

6-03 

Ash 

. .. — 

0-63 


D. A. L. 

Secretion of Unne. By L. Liebereann (Fduger^s Archiv, 64, 
585 — 6U6j. — In a previous paper (Abstr., 1893, ii, 27), an acid con- 
stituent of the kidney substance, named lecithalbumin, is described. 
The properties of lecithalbumin generally are discussed in Pflugei^s 
Archiv. 54, 573 — 585. This material is obtained from the tissue as 
a residue after artificial gastric digestion. It is like nuclein ; it^ is 
believed to come from the nncleus, and it possesses the power of in- 
teracting wdth a basic phosphate, Na^sHPO*, yielding acid 
filtrate. Similar substances are obtained from blood serum or from 
defibrinated blood. The reaction of the fresh kidney is not constant ; 
it is usually neutral ; it may be alkaline or slightly acid ; post mortem, 
it invariably soon becomes acid. This inconstancy indicates that th»* 
reaction of the kidney is a variable factor during life, and is prob- 
ably related to tbe stages of its secretion. The acidity of the kidney 
is believed to be due to the lecithalbumin, which is stated to be tbe 
most abundant constituent of the cell substance. This is confirm^l 
by microehemical staining; the nuclens, and to a less extent the cell 
jffotoplasm, taking up basic dyes. 

It is further advanced that the acidity of the urine is due to the 
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interaction of sodinm nrate and disodium hydrogen phosphate ; thesa 
are contained in the blood plasma, and their interaction is brong^ht 
about by the acid constituent of the cells (lecithalbumin) which the 
secretion on its way from blood to urinary tubules must necessarily 
come in contact with. W. D. H. 

Fermentation and Carbohydrates in Urine, By E. Salkowski 
(Ffluger's Archiv^ 54, 607 — 614). — ^Polemical. An answer to E. 
Baumann. 

Variations of Glyoogenia in Anthrax. By H. Roger (Oompt 
ren^,^ 117, 488 — 490). — When the anthrax bacillus is cultivated in 
milky decoctions of liver, all the glycogen is somewhat rapidly de- 
stroyed, and the liquid likewise contains no sugar. ITow, glycogen is 
never found in the liver of animals that die of anthrax, but sugar 
can easily be detected in the liver and the blood. 

In the early stages of anthrax, before the bacilli have appeared in 
the blood, the liver contains large quantities of glycogen, but in 
later stages, when the blood has become charged with bacilli, all the 
glycogen has disappeared from the liver. It would seem that as soon 
as the temperature reaches 39*5® the glycogen disappears, but if the 
temperature falls to 38®, glycogen appears again in the liver. 

In most cases, however, the disappearance of the glycogen coincides 
with the reduction of the central temperature aud the appearance of 
numerous bacilli in the blood. The disappearance of the glycogen is 
always accompanied by marked hyperglycsemia. It follows tliat in 
anthrax the glycogen is rapidly converted into glncose, and the 
tis&nes then become incapable ot consuming. the sngar furnished by 
the liver. 

The bacilli destroy sugar in liquid cultivations, but seem to be 
without the power of attacking it in the animal organism. 

0. H. B. 

Toxicity and Therapentio Use of Sodium Fluoride. By 
Blaizot {Ctmipt rend. Soc. 1893, 316 — 319). — Sodium fluoride 
has antiseptic properties, a statement of Arthus and Huber which is 
confirmed in the present paper by further experiments. It is recom- 
mended as a lotion in various afiections of the skin and mucous 
membranes; its toxicity is small, 8 centigrams per kilo, of body weight 
having in rabbits to be injected intravenously to produce poisonous 
symptoms; the symptoms are slight fever, salivation, and dyspnoea. 
The animal recovers in a few hours. After a dose of 1 decigram, how- 
ever. the symptoms are more intense, and the animal dies in a comatose 
condition. W. D. H. 

Physiological Action of Apocodeme. By L. Guinard (^Compt 
rend. iSoc. 1893, 586 — 590), — ^The experiments were carried out 
on dogs, and apocodeme hydrochloride was injected hypodermically. 

The heart is atfiist accelerated for a short period; the animal then 
heeomeb somnolent or sleeps, and the rate of the heart falls. This is 
entirely of central origin, and the course of the nervous impulses to 
the heart is by the pneumogastrio nerves ; the phenomena can be 
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preyented by section of these neryes. The blood pi’essnre rise^ in 
the first and sinks in the second phase; the lowerinsr of pressure is 
not, however, yery great (not nearly as gi*eat as that produced by 
3 norphii»e), and is a result of the heart's slower action rather than of 
vaso-dilatation. 

The rate of respiration runs parallel to that of the heart. The 
body temperature is lowered during the somnolent stage. The 
quantity of oxygen consumed and carbonic anhydride expired is also 
considerably lessened. The repose of the skeletal muscles and the 
slowing of the heart and respiration will partly explain these results ; 
but another factor is believed to be a lessening of inter-oraranic 
combustions. W. D. H. 

Effects of Snake Venom. By 0. J. Maetin (/. Pht/siol^ 15, 
380 — iOO), — The venom investigated was that of the Australian 
black snake {Pseudechis porphyriacvs). The poisonons constituents 
are primary proteoses. The effect on the blood is principally dealt 
with in the present communication. The effect resembles that pro- 
duced by injection of nucleo-albumin, sometimes producing intravas- 
cular coagulation, and sometimes, with larger doses, a condition of 
non-coagnlability. On shed blood, a solntion of the venom retards 
coagulation. The venom itself contains no nncleo-albumin. It 
probably acts by liberating nocleo albumin from the bio d corpuscles. 
This view is supported by observations that show that the venom 
dissolves both kinds of blood corpuscles to some extent. The very 
minute doses necessary bear in the same direction. W. D. H. 


Chemistry of Vegetable Riysiology and Agriculture. 


Effect of Calcium Sulphite on Alcoholic Fermentation. By 
T. CHiAEOMOxrE (Staz» 8per, Agrar., 23, 360 — 370). — The hot climate 
of the south of Italy makes it difficult to obtain wines which will 
keep, the high temperature rendering a regular fermentation impos- 
sible. Alter enumerating the various proposed methods for keeping 
down the temperature of the must during fermentation, the author 
describes expeiiments on the action of calcium sulphite, which was 
shown by Czeppel to lower the temperature of fermenting liquids. 
Comparative experiments were made, both in a cellar and with 
smaller quantities in the laboratory, in which one quantity of must 
had no calcium sulphite added, and others were mixed with different 
amounts of tho salt. The temperature was observed twice daily, and 
the amounts of alcohol produced each day ascertained. Sp. gr., total 
acid, and dry matter were also determined. 

The following conclusions are drawn from the experimental re- 
sults : — An addition of 6 to 10 grams of calcium sulphite perhectoliti*e 
does not lower the temperature of the fermenting liquid, but rather 
tends to stimulate the fermentation. A larger amount of sulphite 
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(20 to 30 grams) retards fermentation, whilst 100 grams per hectolitre 
stops it altogether. Biemaki has shown {Arch. PhysioL, 49, 112) 
that many substances, mercuric chloride, copper sulphate, potassium 
permanganate, &c., when added in small quantities, accelerate fermen- 
tation (compare al&o Richet, Compt rend,, 114, 1494). 

The stimulating action of calcium sulphite is greater, the larger the 
amount of ferment. It diminishes the acidity of the wine in propor- 
tion to the amount employed, owing to the liberation of the base. 

The lime liberated from the sulphite neutralises more or less of 
the acid of the wine, and thus diminishes the already too low acidity 
of the southern wines; this can, however, be overcome by adding 
tartaric acid with the sulphite. Whilst the addition of calcium 
sulphite in sufScient amount to lower the temperature quite alters the 
character of the wine, smaller amounts induce more complete fer- 
mentation, but the advantage is too slight to make it worth while to 
employ the salt. N. H. M. 

Action of Alcohol and Sulphur on Yeast. By J. db Eey- 
Pailhadb {Compt, rend. Soc. hioL, 1893, 46 — 47). — ^Yeast was sus- 
pended in its own weight of water, and also in its own weight of 
alcohol, and the two were compared together. It was found tlmt the 
alcohol killed the yeast and produced certain substances from the 
cells which have the power of decolorising (hydrogenising) indigo- 
carmine and litmus. It is, however, possible to produce the latter 
resolt without killing the organisms ; this is accomplished by adding 
to the suspended yeast its own weight of sulphur ; this leads to the 
evolution of hydrogen sulphide, which is then decomposed by the 
indigo-carmine. W. D. H. 

Beer Yeast. By J, Effront (Compt. rend., 117, 559 — 561). — 
Experiments made with Baccharomyces cerevisim (JPastorianus 1, 
Carlsberg, and Bari on), show that when yeast is cultivated in a 
sterilised malt wort containing 200 — 300 milligrams of alkali 
fluorides per litre, the power of propagation is reduced to an extent 
depending on the nature of the yeast. Worts of this kind can, how- 
ever, serve for the cultivation of all varieties of beer yeast, provided 
that the latter have been habituated to the presence of fluorides by 
successive cultivations in solutions containing increasing quantities 
of flnoriaes. 

The yeasts which have been cultivated in these liquids have a fer- 
menting power very much greater than that of ordinary yeast. After 
five or six cultivations, this power may be increased as much as 10 
times. Farther, unlike ordinary yeasts, they can be employed suc- 
cessfully in distilleries without ha\ing flrst been passed through an 
acid leaven. 0. H. B. 

Tiunsformation of Starcli into Sugar by the Bacillus 
anthracis. By Maumus {Compt. rend. Soc. hiol., 1893, 107 — 109). — 
The Bacillus anthracis was gi-owu on potato. The surface of the 
potato then gave with iodine, not the bine of starch, but the red of 
dextrin. Other slices were then placed in sterilised water in flasks ; 
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after two to six days at 37°, tLe liquid gave reduction witli Febling’s 
solution. Later, however (six to seven days), all the sugar had 
disappeared, having possibly been used as a nutriment for the micro- 
organisms. W. D. H. 

Xnflnence of Metallic Salts on Lactic Fermentation. By A. 
Chassevaxt and C. Bichet (Oowpt rend., 117, 673 — 675). — The 
authors have determined the quantities of various metallic salts 
required to prevent the lactic feimentation of whey, a distinction 
being made between the quantity required to arrest reproduction and 
that necessary to stop fermentation, the former being called the anti- 
genetic dose and the latter the antibiotic dose. The antigenetic dose 
varies from 0*5 gram molecule per litre, in the case of magnesium, to 
0*000065 in the case of cobalt, the corresponding values for the anti- 
biotic dose being 1*5 and 0*000065 respectively. The order of toxicity 
of the metals investigated is magnesium, lithium, calcium, strontium, 
barium, aluminium, manganese, iron, lead, zinc, copper, cadmium, 
platinum, mercury, nickel, gold, cobalt. In the case of magnesium 
and platinum, the antibiotic dose is three times as great as the anti- 
^enetic dose ; in the case of mercury and cobalt, the two doses are 
identical ; in other cases, the ratio varies from 2*5 to 1*2. 

C. H. B. 

Proteolytic AcidozL of Bromelm. By B. H. Chittexdex (/. 
FhysioL, 16, 249 — 310). — Bromelin, the ferment of pine-apple Jnice, 
appears to be associated with a peculiar pruteose-like substance. Iii 
the present paper, attention is paid to the character of the isolated 
ferment and its action on the three typical proteids, fibrin, egg- 
albumin, and myosin. The resulting products (proteoses and 
peptones) were analysed, and full details are given of their pro- 
perties and percentage composition. W. D, H. 

Presence of Vegetable Trypsin in Fruit of Cucumis utilis- 
siznns. By J, B. Greek (Ann. Agron., 19, 508 — 5U9. — Ferments 
which dissolve coagulated albumiu are raie iu the vegetable kingdom. 
To the few authentic cases (the pepsic ferment of the fruit of Uarua 
Papaya, the papain of Wurtz and of Yulpian, and the latex of the 
common fig tree) the author has added a pepsic ferment found in 
germinating lupin seeds, and now calls attention to one found in the 
fruit of Cucumis utilissimus, Boxb., a plant indigenous in India. The 
juice of this fruit dissolves boiled white of egg; the boiled juice has 
no such power. It does not depend on microbes, since the addition 
of thymol does not prevent the action. Salt water dissolves out 
more of the ferment than pure water. The author believes the 
ferment to belong to the globulins or allied bodies. Like papain, it 
resembles trypsin rather than pepsin, and is more active in presence 
of bases than in neutral or acid media ; the products of its action on 
coagulated albumin are first peptone, s^terwards leucine. 

J. M. H. M. 

Presence in Fungi of a Ferment analogous to Emulsin. 
By E. Boubquelot (OomjpA rend., 117, 383 — 386). — 23 species of 
fungi parasitic on living trees, or growing upon dead wood, contain a 
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soluble ferment, wbicb has the power of decomposing glncosides, such 
as amygdalin, ^alicin, and coniferin, and it would seem to be through 
the medium of this ferment that the fungi are able to utilise as 
food the various glncosides present in the bark, cambium, and ligneous 
tissue of the trees or wood on which they live. 

No similar ferment could be obtained from nine species of fungi 
growing upon the soil. 

The ferment can be extracted in two ways. The freshly-gathered 
fungus is placed in an atmosphere saturated with the vapour of ether 
or chloroform, which causes an abundant exudation of a liquid con- 
taining the soluble substances of the cellnlar fluid. In the other 
method, the fungus is made into a paste by trituration with sand, and 
is then extracted with water. C. H. B. 

Formation of Saccharose during the Germination of Barley. 
By L. Lindet {Compt rend,^ 117, 6b8 — 670). — The finely-powdered 
barley was treated with alcohol of 91®, which dissolves the saccharose 
with only minnte quantities of reducing sugars. After removal of 
acids by means of lead hydroxide, the rotatory power aud reducing 
power were estimated, before and after inversion, by Olerget’s process. 
46 hours after the commencement of germination, the percentage of 
saccharose is 0*99, which, at the end of 70 hours, has increased to 
l*e5, and at the end of 94 hours to 2*20, and then very slowly increases 
until it becomes 3*09 at the end of i34 hours. Similar results are 
obtained on examining the infusions obtained by treating the barley 
with ice-cold water. The reducing sugars, like the saccharose, in- 
crease continuously during germination, from 2*72 per cent, to 
6*28 per cent., the curves representing the increase of the saccharose 
and the reducing sugars being parallel. 

The only substance that diminishes continually during the germina- 
tion of the barley is starch, and this fact affords further support to 
the conclusion of Brown and Morris that, under certain conditions, 
saccharose is formed at the expense of starch. 0. H. B. 

The Bleeding of Plants. By A. Wielbr (Bied. Gentr., 22, 
758 — 763 ; from Cohn’s Beitr. zur Biol. d. Pflansen^ 6). — In the pre- 
sent paper, the term bleeding is used not only to denote the secretion 
of sap from wounds, but also the secretion from leaves and from fungi, 
&o. At present, there are 439 varieties of plants known to be capable 
of bleeding ; probably further investigations will show it to be a pro- 
perty of all plants, or, at least, all phanerogams. As regards the parts 
of plants which bleed, it occurs in all parts of the roots and most 
above-ground organs. Temperature plays an important part. Ex- 
periments in which young plants of Hordeum vulgare (which, like 
mo^t Graminecp, bleed at tbe points of the leaves) showed that when 
the surrounding air is replaced by an indifferent gas (hydrogen) the 
bleeding ceases, but begins again as soon as oxygen is admitted. 
This would indicate that bleeding depends on a direct process of 
oxidation. In presence of chloroform or nitrobenzene, the bleeding 

more or less checked, so that it seems likely that changes which 
give rise to bleeding are not purely chemical. 
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Hany plants show certain periods dui in g -which they bleed, with 
intermediate periods when no bleeding occurs. With other plauts, 
the bleeding is almost continuous. Variations of the limits of the 
periods of bleeding occur with different plants of the same species. 
It is also possible, by the addition of certain compounds to the solu- 
tion in which the plants are grown, to alter the bleeding period. 
Thus, glycerol (I — 2 per cent.), cane sugar (5 — 10 per cent.), potas- 
sium and ammonium nitrates, sodium phosphate, magnesium sulph- 
ate, iron sulphate, hydrochloric and citric acids, methyl-TioIet 
(0*0001 per cent.), caffeine, ^ per cent., and qninine hydrochloride 
(4 per cent.) are favourable to bleeding. Bleeding is also increased by 
exposnre to a temperature of 37 — 39° ; a temperature of 19 — 20° is 
insuffLcient, so that the commencement of bleeding in the spring can- 
not be caused by the increasing wermth. Thei*e seems to be no con- 
nection between bleeding and new root production. The author’s 
experiments confirm Hofmeister’s law, that the minimal bleeding is 
in the morning and the maximum in the afternoon. It is impossible, 
at present, to say whether the daily bleeding is induced bv light. 

K H. M. 

Production of Crystals of Calcium Oxalate in Vegetable 
Cell Membranes. By H. K. MBller (Bied, Centr,, 22, 186 ; from 
Bot Centr,^ 1892, 111). — The crystals are generally deposited within 
the membrane without contact with the cell-eonttnts, but are some- 
times formed inside the cells, and subsequently gradually enclosed in 
the membrane. The question as to tbe chemical process involved in 
the production of the crystals remains undecided, but it seems likely 
that they are formed by the contact of a soluble oxalate and a caldnm 
salt in the membrane. K. H. M. 

Calcium Oxalate in Plants. By H. Warlich (Bied. Cenfr., 22, 
786 — 787; from Bot, Centr,, 1892, 113). — Deposition of calcium oxalate 
occurs during the growth of leave**, and probably, also, when the 
leaves have ceased to grow. Oxalic acid is the solvent. In experi- 
ments with Vanilla plunifolia, it was found that Wakker’s “eiaio- 
plasten ” became doubly refractive as they become older, and that at 
this period there are no crystals present. After treatment with dilute 
sulphuric acid, they are no longer doubly refractive. With increasing 
age, the crystals form from cell to cell, until, in still older lea\ es, 
they are generally close together, and at last the “elaioplast'* dis- 
appears. 

Calcium oxalate is sometimes redissolved in the plant. 

N. H. M. 

Amount of Ethereal Thiocaxbimides obtained from Bape 
Cake. By Ulbeicht (Bied, Centr,^ 22, 732 — 733). — The tiiio- 
carbiraides found in rape cakes are due not only to the seeds ot foi’eign 
Crwr//vrffi, but also to home-growing plants ; if cakes contain more 
than 0*5 per cent, of the oil, it should only be given in the dry state, 
and even then, not to pregnant or milking animals. 

Bape seed itself coutains only one-half, and even less, oil than is 
con tamed in the cake, and this i(» believed to be due to the heating at 
70° necessitated by the process of manufacture. E. W. P. 
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Indian Water-chestamt. By D. Hooper {Fharm, J. Trans,, 53, 
22 — 23). — ^The Indian water-cbe«!ttitit (Trapa hispmosa), an aquatic 
plant extensively cultivated in the K’ortb-W'est Provinces of India, 
yields nuts whose white kernels are roasted and pounded to a flour, 
which is largely used as a food. The author’s analysis of the 
powdered kernels eave the following results in 100 parts : — ^fat, 0*97 ; 
sugar and gum, 14‘36; albuminous matter, 8*41; starch, 63*84; 
cellulose, 3*60 ; ash, 4*66 ; water, 4*16. The substance contained 1*33 
per cent, of nitrogen, and the ‘‘nutrient-ratio,” that is, the ratio of 
albuminous to starchy matters, was 1 : 9*5 ; the nutrient value, 80*4. 
It is, therefore, as a food, comparable with the cereals, and is better 
than cleaned rice, which has the nutrient ratio of 1 : 10*8. The 
Trapas have been noted for their power of taking up manganese ; 
thus Gorup-Besanez found 1*61 per cent, of manganese oxide in the 
whole plant of Trapa nafans. The author found in the above-men- 
tioned 4*66 per cent, of ash from the edible portion, only a very 
small quantity of manganese, but the pericarp was very rich in that 
metal. H. B. 

Composition of Bussian Barley. By Y. Tishtchenko {J. Buss, 
Chem, Soc.j 25, 163 — 169). — The author has compiled, from his own 
observations and other data, a table giving the amount of proteid 
matter (nitrogen x 6*25) in 62 samples of barley grown in different 
districts of Bnssia and used for brewing purposes. In some cases, 
the moisture, starch, ash, and phosphoric acid are also given. He 
fiuds that the niti-ogen of crops grown in the same district in 
different years is fairly constant, and that three characteristic types 
may be distinguished. Polish barley contains. 10 — 11 per cent, of 
albuminous matter ; Tzaritzinsk (Don district), barley, 15 per cent. ; 
and Tcherimiss (upper Volga and Kama), b^ley, 12 per cent. ; the 
mean percentage for barley grown in Western Europe being from 
10*5 to 11*5, J. W. 


Analytical Chemistry. 


Detection of Ghlorine, Bromine, and Iodine in the same 
Mixture. By J. To beet (J. Anal, and Appl. Ohem. 6, 667 — 669). — 
The author has slightly modified the process originated by Hart and 
communicated by Kebler, The bulb tube arrangement has been 
replaced by a small tube having only one small bulb blown on it, the 
tube being bent slightly away from the perpendicular about half an 
inch above where it leaves the cork. Above the bulb there should 
be about half an inch of tube left. The flask containing the mixture is 
charged with ferric sulphate as usual, and the iodine evolved is 
n^adily detected, by holding in the steam a small piece of starch- 
paper. When iodine fumes can no longer he detected, a crystal of 
potassium permanganate is added, and, on further heating, bromine 
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is given off, -vyhicli is best detected by allowing tbe fomes to act on 
iodised starch paper. The boiling must be quite brisk, or else the 
bromine will not Ije completely expelled. The residue is then tested 
for chlorine in the nsnal manner. The author advises working on 
a very small quantity of substance. L. de K. 

Titration of Canstio Liquors containing Chlorine. By C. 
Ullma^tn {GJiem. Zeit, 17, 1208 — 1209). — A measured quantity of 
the lye is mixed with an excess of standard solution of snccinic acid 
and heated until the odour of hypochlorous acid has gone off. The 
excess of acid is then titrated with standard soda, using phenol- 
phthalein as indicator. 

Snccinic acid expels carbonic anhydride and hypochlorous acid, hut 
is without action on chlorides, and is also proof against oxidising or 
chlorinating agents. L. de K. 

Estimation of Nitrogen in Manures containing Nitrates. 
By V. SCHEJJKE (Ghem. Zeit., 17, 977 — ^979). — After reviewing a 
la»^e number of processes, the author finally recommends the follow- 
ing, which is really a combination of Hjeldahl and Ulsch*s pro- 
cesses. A few grams of the sample is introduced into a 300 c.c. 
flask, and treated with about 4 grams of reduced iron and some 
10 c.c. of dilute sulphuric acid (1 — 2). After applying a gentle heat 
to complete the r^nctinn, a sufficiency of sulphnrio acid containing 
20 per cent, of phosphoric anhydride is added, and also a little copper 
oxide. The mixture is now further treated as in Kjeldahl's process. 

L. DE K. 

Reaction of Hydroxylamlne. By A. AyGEtr (Gaszefta, 23, 
ii, 102). — A new reaction for hydroxylamine consists in adding to 
its neutral aqneous solution first sodium nitroprusside, then caustic 
soda ; on boiling the mixture, it becomes coloured a fine magenta red. 
The red colour produced by phenylhydraziue under similar conditions 
disappears on heating. The test is very sensitive, but should not be 
applied to solutions containing a large excess of ammonium salts. 

W. J. P. 

Estimation of Yellow Phosphoms, By G. Tfira (Chem. Zeit., 
17, 1244 — 1245). — ^The phosphorus is dissolved in carbon bisnlphidel 
and the solution is dilute with olive oil and agitated with solution of 
silver nitrate. The argentic phosphide thus obtained is oxidised by 
means of dilute nitric acid, and the aqueous layer is sepaiated from 
the oil. 

The phosphoric acid is now estimated by the molybdate method 
and calculated to phosphorus- In four test experiments, 78, 93 93 
and 100 per cent, of phosphorus was respectively recovered. 

L. DE K. 

Estimation of Snlphnr in Steel, Iron, &c. By H. A. Hoopeb 
(Ghem, News, 68, 191). — The steel or iron is dissolved in hydro- 
chloric acid, and the snlphnr, evolved as hydrogen sulphide, is absor]^ 
in caustic soda and subsequently titrated with a standardised sola- 
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tion of lead nitrate. Eapidity and delicacy are claimed for the 
method, 

Volumetric Estimation of Lead. By A. P. Laueie (Chem, 
Keics, 68, 211). — ^To estimate lead in the presence of hydrochloric 
acid, it is directed to neutralise the acid, add sodium acetate, avoiding 
large quantities of other salts, then to titrate with standardised 
potassium dichromate, made up to precipitate 0*002 gram of lead per 
C.C., using silver nitrate as indicator, a yellow tint in the precipitate of 
silver chloride indicating the end of the reaction. The sensitiveness 
is influenced by the proportion of chloride present, the most satisfac- 
toTy amount being from 0*5 to 0*2 gram of sodium chloride in 
lOO c.c. To obviate inconvenience, arising from the formation of 
basic salts and from floating particles of lead chromate, most of the 
required quantity of dichromate is added at once, and the liquid is 
gradually heated to boiling with frequent stirring, D. A. L. 

Assay of Copper Sulphate. By J. Ruffle (Analyst, 18, 279 — 
281 ). — The anther estimates the copper electroly tically, and calculates 
it into the crystallised sulphate. This, on being heated at 100® to 
constant weight, loses 28*91 per cent, of water. If now a sample 
loses more water than conresponds with the copper sulphate it con- 
tains, the excess may be put down to adherent moisture. 

For the pupose of estimating any free sulphuric acid, 20 — 50 grams 
of the sample is powdered and repeatedly extracted with absolute 
alcohol. The alcoholic filtiate is diluted with water, mixed with a 
few drops of phenolpbthalein, and titrated writh standard soda. 

L. DE K. 

Separation of Copper from Cadmium by the Iodide Method. 
By P, E. Bkowning (Amer. J. Sd,. [3], 46, 280 — 283). — The author 
recommends the following modification of the iodide process. The 
solution containing the two metals is mixed with potassium iodide as 
long as a precipitate forms, and the liberated iodine is boiled gS- 
The enprous iodide is collected on a weighed asbestos filter, washed, 
dried at 120 — 150®, and weighed. The filtrate is heated with potas- 
sium nitrite and sulphuric acid to decompose the excess of iodide, and 
when every trace of iodine is expelled, the cadmium is precipitated 
by boiling writh sodium carbonate. The cadmium carbonate is next 
collected on an asbestos filter, and converted into oxide by ignition. 

The test analyses are extremely satisfactoiy. L. db K. 

Quantitative Analysis by Electrolysis. By A. Cl^sben (Zeit 
an, ry Chem,, 5, 231 — 236). — ^A rejoinder to Rudorff (Abstr,, 1893, 
ii, 391). 

Effect of Platinum in Iron Solutions. By R. W. Mahon (A^ner. 
Ghetn. t/l, 15, 578 — 582). — When the insoluble residue ot an ii*on ore 
is iused witb sodium carbonate in a platinum crucible, and the melt 
diasohed in hydi*ochloric acid, some platinum, usually about 1 milli- 
gmm, goes into solution, and this atiects the estimation of the iron 
wdth standard dichromate, in the case when the iron is reduced to the 
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ferric state by means of stannons chloride, the excess of the latter 
being removed with mercuric chloride. The platinum chloride func- 
tions continnonsly, undergoing a cycle of changes the net result of 
which is to oxidise the ferrous to ferric chloride at the expense of 
mercnric chloride, which is reduced to mercurous chloride. The 
error introduced may thus be large; it is increased by protracted 
fusion, by the presence of much free hydrochloric acid, or by the 
addition of a large excess of stannous chloride. It may be made 
gnaflll by avoiding these conditions ; but, to ensure an accurate result, 
it is best to free the iron from platinum by precipitating it with 
ammonia, and redissolving the washed precipitate in hydrochloric 
acid. 0. F. B. 

Estimation of Ferric Oxide and Altunina in Mineral Fhos- 
pliates. By G. MAEiAifi and E. Tas^elli (^Staz. Sper, Atjrar,, 23, 
31 — 37). — ^The method of estimating ferric oxide and alumina by 
precipitating the phosphates with ammonia and acetic acid has been 
abnost entirely superseded by Glaser’s method (Abstr., 1890, 420), on 
account of the partial precipitation of lime and the partial solubility 
of the phosphates in the acetic acid. Another cause of error which 
seems to have been overlooked is the sparing solubihfcy of ferric ortho- 
phosphate in hot water (Sestini, Sta::, Sper, Agrar,, 1875). The 
following modification is recommended as giving accurate and con- 
cordant results as shown by experiments with solutions of known 
strength. Glaser’s method gave somewhat lower results except with 
basic slag; in this case, however, the results were higher, owing to 
the presence of manganese, which is liable to be precipitated with the 
iron and aluminium. 

The phosphate (1 — 5 grams) is boiled with hydrochloric acid 
(15 c.c.) for about 10 minutes, diluted with water (2 pai'ts), and 
oxidised by means of crystals of potassium chlorate and a few 
drops of nitric acid, the whole being boiled to expel most of the 
chlorine. It is then filtered, washed, the filtrate made up to about 
150 c.c., and a solution of ammonium phosphate (0*5 gram) added, 
then glacial acetic acid (2 c.c.) and, drop by drop, ammonia until a 
slight permanent precipitate is produced, after which slightly ammo- 
niacal water is gradually added until a slightly alkaline reaction is 
obtained ; acetic acid (2 c.c.) is now added, the whole shaken, and 
left for two hours. The clear liquid is decanted through a filter, the 
precipitate being washed with a 1 per cent, solution of ammonium 
phosphate ; the fnnnel containing the precipitate is put over the 
same flask, and the precipitate redissolved by pouring on, drop by 
drop, hydrochloric acid (sp. gr. 1’12). After washing the filter suffi- 
ciently, the iron and alumina are again pi*eoipitated as before, then 
left for an hour, decanted through a filter, washed with ammonium 
phosphate solution, dried, ignited (with ffiter) at a dull red heat, 
and weighed. 

This modification gives as good or better results than Glaser’s, 
but it may be possible to improve the method still farther. 

N. H. M. 
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Estimatioii of Chromium in Perrochrome. By J. Spulleu 
and S. KA.LMAi* {CJiem, Zeit^ 880, 1207^ — 1208). — The authors rr\W 
0*3o gram of the finely-powdered substance with 8 grams ot* sodium 
hydroxide and 4 grams of sodium peroxide, and ignite for about an 
hour in a silver dish with occasional stirring. After cooling, the 
mass is dissolved in water, and any sodium ferrate or manganate 
decomposed by adding more sodium peroxide ; the excess of the 
latter being removed by passing a current of carbonic anhydride, and 
gently warming. The chromate is then estimated by means of a 
fen'ous salt according to Schwarz’s method. L. db K. 

Assay of Tin Ores. By H. W. Elnxie and W. H. Dereice: 
(J. Sue. Chem, 11, 662 — 667). — The ore is pulverised until it 

will pass throngh a sieve of 60 meshes, or for low grade ores contain- 
ing much ii*on one of 90 meshes, to the linear inch ; 250 grains of it 
is then boiled for half an hour with S oz. of hydrochloric acid and 
4 oz. of nitric acid, and the residue carefully washed by decantation; 
wolfram, if present, may be dissolved out by ammonia. The residue 
is then washed on a vanning shovel, when, by skilful manipulation, 
the free silica can be washed away without the loss of a trace of tin, 
leaving nearly pure cassiterite. In many cases the percentage of 
cleaned cassitente furnishes sufficient information, but when it is 
required to know the acroal percentage of tin, 50 grains of this oxide 
is reduced by potassium cyanide with the following precautions.. 
The cyanide should be pure and finely powdered, and both it and all 
the apparatus should be thoroughly dry; crucibles about 3 in. high, of 
a fine-grained clay and of a smooth interior, should be used, otherwise 
numerous minute prills of tin adhere to the crucible and cannot be 
collected. A layer* of cyanide is first rammed into the crucible, then 
the mixture of oxide with 300 grains of cyanide, and finally a coveriag 
of cyanide. The crucible, closely covered, is then placed in a muffle, 
already at a low red heat that the cyanide may fuse rapidly, but not 
froth. After 10 minutes, the crucible is gently shaken to wash down 
prills from the sides; the heat is then raised to a bright red for 
another five minutes. The traces of silica present form a globule of 
gi*eenish slag, less fusible than the cyanide. As the temperature is 
raised, this detaches itself from the metal and rises to the surface^ 
As soon as this has occurred, the crucible is allowed to cool, and its 
contents treated with boiling water, when the button of metal is left 
in a state fit for weighing. The results leave nothing to be desired 
in point of accuracy. J. S. 

Separation of Copper from Bismuth. By E. E. Smith (ZeiK 
anorg. Chem., 5, 197— 198).— A rejoinder to Classen (Abstr., 1893, i, 


Separation of Copper from Bismuth. By A. Classen (ZeiL 
umrg. Chem,., 6, 299).— A reply to Smith, who has pointed out an 
error in the author’s work on electroohemical analysis. 
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Quantitative Separation of Metals in Alkaline Solution by 
means of Hydrogen Peroxide. Bt P. Jayxasch and J. LESI^’SK^ 
(Ber,, 26, 290S— 2912 ; compare this voL, ii, S2). -Separation ofJDls- 
math from Copper. — ^Bismath and copper (about 0‘3 gram of each) are 
dissolved in concentrated nitric acid (5 c.c.), diluted •with water 
(50 e.c.J, and the bismnth precipitated by means of a mixtnre of 3 per 
cent, hydrogen peroxide (50 c.c.) and concentrated ammonia (15 c.c.), 
care being taken to avoid loss by frothing. The precipitate is wash^ 
lirst with a mixtnre of hydrogen peroxide (2 vols.), concentrated am- 
monia (1 vol.), and water (8 vols.), secondly with warm dilute am- 
monia (1:8), and finally with hot water ; the complete removal of the 
copper is attained with difficulty. The bismuth oxide is dried at 
90—95“, ignited with the fiOlter paper in a platinum dish, and the residue 
dissolved in nitric acid, and ignited until its weight is constant. The 
■copper, after conversion into sulphate and removal of the nitric acid, 
is precipitated by the prolonged action of hydrogen sulphide, and the 
precipitate converted into oxide by ignition in a stream of oxygen. 
The analytical results show that the amount of bismuth obtained is 
in excess of the theoretical by 0*2 — 0*3 per cent. Heating the liquid 
immediately after the precipitation ot the bismuth appears to be 
without marked result* except that traces of copper are retained by 
the bismuth oxide, and can only be removed by redissolving it and re- 
precipitating. The addition of hydroxylamine (Abstr., 1893, ii, 500 ) 
is attended hj a similar result, the bismuth oxide being deposited as 
a white, crystalline powder. J. B. T. 

Estizaatiioii of Odd and Silver in Antimony or Bismnth. 
By E, A. Smith (J, Soc. Cliem. Ind,^ 12, 316 — 319 ). — Assay of 
Antimony for Gold and Silver. 1st Method . — The sample is powdered 
in an iron mortar, passed through a sieve of 80 holes to the 
linear inch, and well mixed. 500 grains of the powder is then 
mixed with 3000 grains of litharge, put into an earthen crucible, 
and fused in an air furnace, the crucible being partly covered 
during the operation, which lasts about 15 minutes. The melt is 
poni’ed into an ingot, and, after cooling, detached from the slag. 
The lead button, althongh a little hard, is malleable, and, after 
being scorified to a convenient size, it may be cupelled in the ordinary 
way. The gold is afterwards parted from the silver by means of 
nitric acid. When assaying samples fairly rich in gold or silver, 
small quantities of the precious metals may he retain^ by the slag. 
The latter should therefoi'e be again fused with 500 grains of Litharge 
and 20 grains of charcoal, and the lead button thus obtained cupelled 
as before. 

2nd Method , — 500 grains of the sample of antimony is fused with 
1000 grains of litharge, 200 grains of nitre, and 200 grains of sodium 
carbonate. The fusion is generally complete in 15 minutes, and the 
buttons of lead may be at once cupelled without previous scorifica- 
tion, thus saving considerable time. The test analyses are satisfac- 
tory. 

Assay of Bismuth . — The metal is melted under a layer of charcoal, 
and, after adding a piece of resin, it is poured into moulds so as to 
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obtain buttons weighing about 600 grains. After adjusting them to 
exactly 500 grains, they are at once carefnlly cupelled in a muffle at a 
slightly lower temperature than that employed for the cnpellation of 
lead. The resulting buttons of gold and silver are then treated as 
before with dilute nitric acid. L. be K. 

Sodimn Peroxide in Water Analysis. By S. Rideal and 
H. J. Bult (CAem. Xews, 68, 190 — 191). — It is found that entreating 
potable water, or water contaminated with fresh sewage, with sodium 
peroxide (in a solution containing 2 grams per litre) instead of with 
alkaline permanganate, only part of the organic matter is attacked, 
and, conseqnently, after such treatment, the waters yield a farther 
quantity of ammonia with permanganate ; this residual organic matter 
is, however, much moi-e readily oxidised than the organic matter that 
has not been treated with the peroxide. D. A. L. 

Amoimt of Glacose in Beets and in Diffusion Juice. By 
H. Claassex {Bied. Centr,, 22, 769 — 771). — ^The percentage of gluc- 
ose present in beet-root should be estimated in the root itself and 
not in the expressed juice. 

Slices of the root are digested in water, basic lead acetate is added 
(not in excess), and the whole further digested ; the solution is then 
neutralised by calcium carbonate, in order that there may be no free 
alkalL After filtration, the lead is precipitated by soda, and the 
sugar present estimated by meaus of Eebting’s solution. 

E. W. P, 

Estimation of Glycogen. By J. Weidenbaum (Pfluger's Arehiv^ 
54, 319 — 332), — The research consisted in a critical investigation of 
Erankel’s method of separating and estimating glycogen (Abstr., 1893, 
i, 386). 

The glycogen obtained by this method is very impure ; dissolved 
in dilute potash, it gives, after neutralisation with hydrochloric acid, 
a fairly heavy precipitate with Briicke’s reagent. The longer the 
organ is treated with trichloracetic acid, the greater is the nitrogen 
present in the so-called glycogen extracted; in some cases, almost 
half the substance is protel'd. The I'esidue, also, is not freed from 
glycogen by the extraction, nearly a third of the total glycogen being 
left behind. W. D. H. 

Colour Reaction of Phenylhydrazine on Lignin and Alde- 
hydes. By E. ]SriCEp (Chem. Zeit. 17, 1209, 1243— 1244).— Wood, 
immersed in a solution of phenylbjdrazine hydrochloride, turns pale 
yellow, the colour deepening on the addition of dilute hydrochloric 
acid. After the lapse of an hour, or sometimes several hours, the 
colour changes to a distinct green. Wood, and particularly bamboo, 
immersed in a solution of hydrazine sulphate, acquires, after a few 
minutes, a clear yellow colour, 'which turns orange on adding hydro- 
chloric acid. 

Hydrazine sulphate, added to a solution of vanillin, produces a deep 
yellow coloration, but no precipitate ; the addition of hydrochloric acid 
gives a fioecnlent, yellow precipitate, hut this did not turn orange^ 
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Piperonal, parahydrosybenzylaldeliyde, and salicylaldeliyde s^ve 
similar colorations. L, de K. 

EstimatioiL of OxaJic acid. By A. Qrxy (Tharm. 7. Tran^,, 53, 
408 — 410). — The author proposes to use the yellow colour of feiTous 
oxalate as a means of determining oxalic acid in certain cases where 
the ordinary methods are not readily applicable. Absolute accuracy 
is not claimed for the process, but it appears to be specially useful for 
estimating oxalic acid when mixed with tartaric acid. The sol at ion 
of ferrous salt preferred is that of the phosphate, which is nearly 
colourless, and the determination is made colorimetrically by com- 
paribon in Xessler glasses with a standard solution. The colour 
destroyed by the stiong mineral acids, and the reaction is also inter- 
fered with by the presence of much alum. The results are improved 
by a preliminary neutralisation of the acids by ammonia. Coloured 
solutions may be first treated with animal charcoal, and any residual 
tint allowed lor in the comparison. R. R. 

Estimatioii of Tannin and Gallic acid. By TT. P. Dulaper 
( 7. 6'oc. Cheui, Ind.^ 12, 412 — 415). — The author recommends the 
following process. The solution containing the tannin and gallic 
acid is heated to 80° and, after adding some pnre barium carbonate, 
a standard solution of copper sulphate is added until a drop of the 
supernatant liquid gives a faint brown coloration when mixed with 
potassium ferrocyanide. Another portion of the solution is preci- 
pitated by means of gelatin, and, after fi^ltering, the titration is 
repeated. The difference in c.c. of copper solution between the two 
estimations is the measure for the amount of tannin. The copper 
solution should, of course, be checked with pure tannin and also witli 
gallic acid, as the latter requires a much larger amount of coj^er 
for precipitation than tannin does. L. de JL. 

Analysis of Tanning Materials. By A. GA^yALOwsKY (Zeit. 
anal. Chem.^ 32, filS— ^19 ; from JDresteicsJcVs Handicurterbitcli fur 
PJiarmacie). — ^An extract of the material is precipitated with the 
smallest possible excess of copper acetate, and after a time is filtered 
by suction through a dried and weighed filter ; the precipitate is 
washed with cold water, dried until the weight is constant, and in- 
cinerated. The ash is dissolved in nitric acid and again ignited to 
determine the copper as oxide. The difference gives the total tannin, 
gallic acid, pectin, Ac. Another part of the extract is evaporated to 
a syrnp, treated \iith alcobol-ether (2 : 1), and the pectin with traces 
of albumin and casein filtered off ; the alcohol-ether is evaporated 
from the filtrate, and the residue dissolved in hot water and filtered 
from fat and resin. The cold filtrate is now mixed with copper acetate 
and ammonium hydrogen carbonate; this precipitates the tannin, 
leaving copper gallate in solution. The pectin precipitate is dissolved 
from the filter with hot water, and the cooled solution precipitated 
with copper acetate. Both these precipitates are treated like the 
former one ; the gallic acid is then ^own from the difference. 

M. J. S. 
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Separation of Uric acid from Xanthine. By J. Hobbaczewske 
{Zeit, physioh Che^n., 18, 341 — 350). — In view of a certain amount of 
hostile criticism which has followed the publication of the author’s 
views on the origin of uric acid in the organism from nuclein, he 
admits that the separation of uric acid from xanthine bases is difficult. 
Artificial mixtures of uric acid and xanthine showed a loss of uric 
acid when that substance was estimated by Fokker’s method. The 
separation of the two substances by means of hydrochloric acid 
led to better results ; but there is still a noteworthy loss. By means 
of concentrated sulphuric acid, the mixture being allowed to stand 
five hours, the loss is inconsiderable, the greatest difference being 
0*005 gram. If longer than five hours is allowed to elapse, some 
xanthine is precipitated also. 

The same method was successfully carried out in the separation of 
uric acid from guanine. W. D, H. 

Precipitabilily of Uric acid and Bases of the Uric acid Group 
as Cuprous Oxide Compounds. By M. Kbugeb (Zeit. phijsioL 
18, 351 — 357), — ^By the use of copper sulphate and sodium 
hydrogen sulphite, all xanthiue-like substances which contain a sub- 
stituted NH-group are precipitated from hot solutions as compounds 
with cuprous oxide. Theobromine is a noteworthy exception. As a 
quantitative method, it is as good as ammoniacal silver solution. 
The use of sodium thiosulphate as a reducing agent gives a means of 
separating adenine and hypoxanthine, and probably also of guanine 
and xanthine. W. D. H. 

Assay of Naphtholsulphonic and Naphthylaminesulphonic 
acids. By W. Vacbel {Chem, Zeit^ 17, 1265 — 1266), — ^The sulph- 
onic acids may he divided into three classes : — 1. Those which gener- 
ally absorb only 1 atom of bromine ; 2. Those which slowly absorb 
several atoms of bromine; 3. Those which do not combine with 
bromine at all. Only those of the first class can he readily assayed 
by the authors process. They comprise: a, naphthiouic acid; 
5, Dahl’s disulphonie acid II ; c, Dahl’s disulphonic acid III ; d, para- 
mouosulphonic acid (2Br) ; e, naphthyleuediaminemonosulphonic 
acid. 

The analysis is carried out by dissolving a known weight of the 
compound in water, and adding excess of potassium bromide and 
dilute sulphuric acid. Standard solution of potassium bromate is 
then added from the burette until the liquid coutains free bromiue. 

L. BE K. 

Hiibrs Iodine Absorption Process. By W. Fahriox (Ghem. 
ZeiL^ 17, IlUO). — ^The author (Abstr., 1893, ii, 103) has demonstrated 
that the action of Hiibrs reagent on oils is not quite so simple as has 
been supposed, and that iodine is also absorbed by other fatty con- 
stituents, In this view, the author is supported by Gautber, who has 
found that even saturated fatty acids combine with iodine. 

The author has tried to improve the process by substituting 
methylic alcohol for ethylic alcohol in preparing the reagent, bnt. 
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excepting the fact that the solutian keeps better, no special advantage 
accrues therefrom. L. dl K. 

Redncing Action of Rancid Pat and Lard on Silver Nitrate. 
By G. ‘iMAiiUisi (Staz, Sper. Agmi\^ 23, Boo — 359). — Experiments 
were made with Brulle’s nitrate of silver test for margarine ( Abstr., 
1891, 5u6), Pare butter gave no colour, and pure margarine did not 
give the red colonr mentioned by Bmlle. Bnt in presence either of 
rancid butter or rancid margarine there was either a blackish deposit 
or a mirror, according to the degree of rancidity. Fresh hog’s fat, 
on the other hand, reduced the silver salt, acqaii*ed a more or less 
intense red colour, and formed a brownish deposit. 

An examination of the deposits obtained on the one hand from 
rancid butter and margarine, and from fresh lard on the other, 
showed that, whilst the former consisted of silver oxide and silver, the 
latter contained sulphide as well as oxide of silver. It is thus seen 
that lard, like the oils of some Cmcifer«, contains sulphur. In con- 
firmation of this it was found that Benedikt’s reaction for colza 
(Anal. d. Fetfe, 227) is also shown by lard. 

The reaction Is thus useless for the detection of margarine in buttei*. 

K H. 

Pennetier’s Method for detectmg Margarine in Butter. By 
A. Pizzi (Staa, Sper, Agrar., 22, 131 — 137, and 23, 35 — 13). — 
Several examinations, by Pennetier’s microscope-polariscope method, 
of pure butter and butter mixed with various amounts of margaiine 
were made, the results of which are showu in a coloured plate. An 
examination was also made of the fat of natural butter, which was 
obtained by melting the bntter, allowing it to partially solidi^, and 
separating the solid portion ; this, when examined with the polari- 
soope, showed a red ground with detached yellowish and greenish 
particles, whilst ordinary butter shows a red ground mostly covered 
with a confused mass of various colours. 

Some of the objections to Pennetier’s method ai’e the difficulties 
introduced by conditions of temperature, the effect of added crystal- 
line and amorphous substances, and the manner in which the mar- 
garine may have been mixed with the butter. As regards the first, 
the author observed no difference between butter which had been 
melted and cooled quickly and bntter which had been slowly cooled. 
With bntter containing margarine which had been kneaded in, the 
method, gives good results, but when churned with the butter the 
mixture behaved like pure butter. 

Very rancid and mouldy butter ^ve the margarine reaction. The 
inner portions of rancid butter, which had no mould on the surface, 
gave a negative optical reaction, whilst the outer portions gave a 
positive reaction. kiae.Mc 

The method will show the presence of margarine, but is limited in 
its application. N. H. M. 

EstimatioB of Nicotine in Tobacco. By E. Ejssuxa (Zeit. 
anal, GhenUy 32, 567 — 571). — The author vindicates his method 
against ihe strictures of Yedrddi (Abstr., 1893, ii, 504), and asserts. 
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ihat if Lis instructions are accurately follo'vred, the etLereal extract 
will contain no ammonia, tLat no nicotine will be lost during tbe 
distillation of tbe ether, and that the results d£ his method agree 
closely with those of Popovici (Abstr., 1889, 802). The extraction 
with ether should, however, follow as quickly as possible the addition 
of the soda to the tobacco, as otherwise a loss of nicotine may take 
place. M. J. S. 

Fnrforaldeliyde Beactions of Alkaloids. By K Wendbb 
(Chem. ZeiLj 17, 9*50 — 951). — ^When two or three drops of a mixture 
of sulphuric acid and furfuraldehyde (5 drops to 10 o.c. acid) is added 
to a minute particle of an alkaloid, a characteristic colour makes its 
appearance, and the author has tabulated the results. The method is, 
however, only of distinct value in the case of veratrine. This, when 
rubbed with a glass rod moistened with the reagent, gives jSrst a 
yellowish-green, and then an olive-green mixture ; the edges, and the 
whole of the mixture afterwards, turn a beautiful blue. On warming, 
tbe mixture gradually acquires a purple-violet colour. The blue sub- 
stance obtained in tbe cold is insoluble in alcohol, ether, or chloroform. 
The least amount of water, or alkali, decolorises the solation, and on 
adding much water a fairly permanent yellow solution is obtained. 

Excepting sabadilline, no other alkaloid gives the reaction, al- 
though the test with that alkaloid is not quite so satisfactory. If 
instead of sulphuric acid other acids are used, the reaction does not 
manifest itself. L. db K. 

Estimation of Nitrogen and Proteids in Milk and its Pro- 
ducts. By L. Cabcajto {Staz. Sper. Agrar., 22, 261 — 268). — ^Accord- 
ing to L’Hdte (Abstr., 1889, 438 and 746), and Oddy and Cohen 
(Abstr., 1890, 1466), Kjeldahl’s, method is not suitable for certain 
substances ; with some, it gives coloured solutions after prolonged 
heating, and low results are obtained owing to incomplete oxidation, 
and to loss of ammonium sulphate duiing the heating. Menozzi, and 
also Mnsso (Gazzetta^ 6), estimated nitrogen in milk and its products 
by Dumas’, and by Will and Yarrentrapp’s methods; they botk 
found that the Will and Van*entrapp method gave low results (com- 
pare also Yiolette, Abstr,, 1889, 546, and Aubin and Alla, ibid-y 648 
and 925). 

The author estimated the nitrogen in milk, Emmenthaler cheese, 
and cheeses prepared from mare’s milk and from sheep’s milk, Ac., 
employing both Dumas’ and Kjeldahl’s methods. Proteids were also 
determined in milk by Bitthausen’s method. The modification of the 
Kjeldahl process was that recommended by the Directors of the 
Italian A^dcultural Stations, with due regard to precautions men- 
tioned by Zeechini and Yigna (Ator., 1889, 649), and by Proskaner 
and Ziilzer {Ohem. Cenfr., 1885, 17). In every case except one, the 
Kjeldahl results were somewhat lower than those obtained by Dumas’ 
method, but the difference was generally very slight. 

For milk analysis, the Kjeldahl process is much less troublesome 
than Dumas’ method, and, although somewhat slow, several deter- 
minations can be carried on at once. K. H. M. 
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Observations on Optical notation. By J. A. Le Bel (Bull, 
8oc, Gkiifi., [J5", 9, 674 — 680). — The experiments recorded in this 
paper were made to throw lig'ht on the law of the change of sign 
when the radicles of optically active compounds are replaced by 
others, notably by acidyl groups and halogen atoms. The author 
enters at length into his own theoretical views and those of Guye. 
His conclusions are not definite, but he states that the optical 
action appears to increase with the mass (Guye's hypothesis). 

Methylpropylcarbinol is prepared by the hydrogenation of the 
mixed ketone obtained by distilling calcium acetopropionate. After 
growing TenicilUum qlaucum in its solution, it becomes Issvorotatory ; 
the chloride is slightly dextrorotatory, and the iodide more so. The 
tartaric chlorhydrins, methylpropylcarbinol and its derivatives, as 
well as ethylpropylcarbinol, were examined. The iodide from the last 
compound is Imvorotatory, not dextrorotatory, as stated (Abstr., 
i, 243). Derivatives of methylamylcarbinol, propylglycol, the ethereal 
l^tates, and isobut^ laznyl ether were also examined. A. K. h, 

Electromagnetic Rotation of the Plane of Polarisation of 
some Acids and Salts in different Solvents. By 0. Humbubo 
(Zeit physikal. Chem.^ 12, 401—415). — In oi*der to ascertain whether 
a connection exists between the magnetic rotation of an electrolyte 
and its electroiyt'c dissociation, a number of fatty acids and of in- 
organic salts were examined in solntion in water and in other solvents. 
Benzene and toluene were used as solvents for the fatty acids, and 
methylic alcohol for the salts examined. The rotation of the fatty 
acids is independent of the solvent, and is the same in aqueous solu- 
tion, in benzene, and in toluene ; this holds even in the case of the 
chloracetic acids, which must be regarded as strongly di'-sociated in 
aqaeous solntion. The inorganic salts taken were potassium iodide, 
sodium and haTium bromides, and ammonium nitrate. Themolecnlar 
conductivities of these salts is much smaller when measured in the 
methylic alcohol solutions than in water, and, therefore, as was to be 
supposed, the dissociation is relatively much smaller in the first case. 
The rotation, however, remains practically unchanged with change of 
solvent, showing that it is independent of the dissociation. Pi'om 
the results of these experiments, therefore, it appears that electrolytic 
dissociation has no appreciable infiuence on the magnet c rotation. 

The rotations of chlorine and bromine derivatives of some of the 
fatty acids and of some hydrocarbons were measured, and fi*om these 
the atomic rotations of chlorine and bromine were calculated. The 
numbers obtained were, for chlorine 1'606 in the case of the fatty acid 
derivatives, and r675 from hydrocarbon dedvatives; for bromine, 
3*525 and 3*563 in corresponding cases. The numbers are practically 
identical in the two series. H. C. 
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Optical Rotation and Electrolytic Dissociation. Br H. 
Habrich (Zeit, jpiti/siliah Cliem.^ 12, 476—497). — Accor<Iing fo 6nde- 
maiis, tlie molecnlar rotation of salts in dilate solution is independent 
of the character of the inactive ion of the salt, a result which is in 
full accordance with the electrolytic dissociation theoiy. This view 
has been called in question, notably by Frankland (Trans., 189vi, 312), 
and in this paper the author snbmits it to further experimental in- 
vestigation. The salts examined were, in the first instance, those of 
the alkaloids morphine, qninine, conqninine, cinchonidine, bmcine, 
and strychnine. In each case in snSaciently dilute solution, the rota- 
tion is fonnd to he independent of the inactive acid, and, therefore, 
the same for the different salts of any one alkaloid. This is also 
trne of the methylammoninra salts of the alkaloids. In these cases, 
therefore, the law of Oudemans is fully confirmed. Boryl, arseny^ 
and antimonyl tartrates were also examined, and these in dilate solu- 
tion are found to obey Oudemans* law. The rotation of these salts 
differs from that of the other tartrates, and therefore the active ion 
is not that present in tartaric acid itself. H. 0. 

Reverberatory Electrical Furnace with Movable Electrodes. 
By H. Moissan ( Compf. rend,, 117, 679 — 682). — The furnace consists of 
a parallelepiped of Courson limestone, in whit*h is cut a somewhat large 
cavity, also a parallelopiped in shape, which is lined with alternate 
plates of magnesia and carbon, about 10 mm. thick, so arranged that 
magnesia is in contact with the limestone, whilst caibon forms the 
internal lining of the cavity. A lid, of alternate plates of magnesia 
,ind carbon, covers the cavity, and a block of Courson lime.stt>ne is 
placed above this lid. The electrodes are movable, and pass through 
slots cut in opposite sides of the furnace. At right angles to the 
electrodes a carbon tube, 10 to 20 mm, in diameter, passes through 
the furnace, and is so arranged as to be 10 mm. below the arc, and 
10 mm. above the bottom of the cavity. If necessary, the tube can 
be lined with magnesia. By inclining the tube at an angle of about 
30®, the furnace can be made to work continuously, the reducible 
material being introduced at the highei» end, whilst the product of 
reduction is drawn off at the lower end. With a current of 600 
amperes and 60 volts, 2 kilos, of fused metallic chromium can be 
obtained in about an hour, the metal being received in a crucible 
made of chromic oxide. The metal is white, finely granular, and 
very hard, and takes a high polish. 

The magnesia is prepared by heating strongly the basiccarhonate, 
digesting the product with ammonium carbonate solution, and again 
strongly heating. It is then^moistened with water and e >mpress^. 

With this fuiToace, silicon carbide and vanadium carbide can be 
readily obtained by the direct combination of carbon vapour with 
the vapours of silicon and vanadium. C. H. B. 

Electrolytic Thermoelectric Celia. By A. Gockel {Ann. Fhye. 
Okem., [2], 50, 696 — 704). — author has investigated the electro- 
motive force of thermo-elements constructed on the following plan : 
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Hff ^ «olM H g >alt : gait gplntion ; solid Htr salt Hg 
cold 

He finds that in genenl the thermoelectric force for V differenc * or 
tcmpei*atiire iiicivapes with dilution of the ^olQtio^, aiid tln.t i*i 
equiralent dilute solnt*ons of similar salts of an acid it is practicalh 
the same. He contiims in general Ebeling’s obserration, that t ho 
woist conductors ai*e tbermnelectrically the most active, and that 
some *ihow a maximura thermoelectric force at the concentration of 
maximum condactivity. J. W^, 

Velocity of Ions. By E. Kohlkausch (Ann, Plvjs, [2], 

50, — In the pi'esent paper the author has collected and 

diccucsed all the available data bearing on the speed of electrolytic 
ion^, the nuinerical values being made as far as possible comtjarable. 

Firet, he gives a table of the Hittorf numbers for the anion of 2S 
electrolytes at different dilations. He then shows that the speed of 
the chlorine ion is the same in solutions of the alkali chlorides at 
equivalent concentrations from semi-normal downwards, and that the 
speeds of the two ions of the^e and similar salts are additive in 
dilute solutions. As a first approximation, he considers that the 
increase of the molecular conductivity for the same amount of dilu- 
tion of different salts is the same. 

The following table of the molecular conductivity at infinite dilu- 
tion and and the corresponding speeds of the ions is given. U 
and V denote the velocities of the kation and anion respectively in 
centimetres per second ; « and r the velocities referred to mercory 
units ; \ the conductivity at infinite dilation. 
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Electrical Oondnctivity of Cupric Chloride Solutions. By 
K. J. Hollar’d (^Ann, PJiys. Chem., [2], 50, 349 — 360). — Solutions • f 
cupric chloride show a regularly diiuinishi ug rate of increase o£ the 
conductivity as the temperature rises, and then varies with the con- 
centi*ation, the maximum conductivity being obtained with a solution, 
containing about 18 per cent, of anhydrous salt. The temperature 
coetficient varies with the concentration, and reaches a maximum at 
about 40°, J. W. 

Change of Conductivity of a Solution by the Addition of a 
Non-electrolyte. By R. J. Hollakd (An7i, Phys. Oh&n,, [2], 50, 
261 — 292; compare Abstr., 1892, 1382). — The author gives the 
following account of his general results. 

The electrical conductivity of a solution of an electrolyte in 
methvlic alcohol diminishes on the addition of a non-conductor, the 
diminution varying with the nature of the non-electrolyte and with 
the degree of dilution. The four non-electrolytes benzene, toluene, 
xylene, and oil of tnrpentine diminish the conductivity in the order 
given. The diminution varies for each volume per cent, of non- 
eleotrolyte added from 1‘7 to 2 per cent, of the conductivity of the 
oorrespouding normal solution for 0'01-normal solutions ; 1*6 — 1*75 
per cent, for 0'001-normal, and 1*4 — ^1*6 per cent, for 0'0005-normal. 

The temperature coefficients of alcoholic solutions increase with 
increasing dilution ; are only half aa great as in the case of aqueous 
solutions 5 and are very little affected by the addition of a non-con- 
ductor. 

The conductivity of metbylic alcohol solutions up to a concentra- 
tion of 20 per cent, of non-electrolyte is very exactly represented by 
Arrhenius’ formula (Abstr., 1892, 1038). ISio connection between 
electrical conductivity and fluid friction was evident. J. W. 

Heat of Dissociation in Electrochemical Theory- By H, 
Ebert {Ann, Phys, Chem,^ [2], 50, 255 — 260). — The molecular heat 
of dissociation of the hydrogen molecule into atoms, as calculated by 
E. TTiedemann, is about 1*1 x 10’® ergs ; the same magnitude for 
iodine, calculated by Boltzmann from Meier and Ci-afft’s data, is 
1*2 X 10"® ergs. A calculation on the assumption that the valencies 
bolding two atoms together are electrical leads to a value for the heat 
of dissociation eq^ual to 4*3 x 10’® ergs. The author, therefoie, con- 
cludes that chemical affinity is essentially of an electrical nature. 

J. W. 

The Hydrogenation of Closed Chains. Bt P. Stohmann and 
H. Lanc,beis (J. pr Chem,f [2], 48, 447 — 153 ; compare Abstr., 1891, 
376, 1146}.— The following values are given (table, p. 81). 

Inasmuch as these values aie Icnown for benzene and hexane, 
there is now a complete series of values for the hydrogenation of 
benzene. A comparison of them shows that the attachment of each 
pair of hydrogen atoms to the benzene molecule is not accompanied 
by the same tberma] change. It must, therefore, be concluded that 
there are not thr*»e double bonds of equal value in the benzene ring. 
The bonds in benzene itself I'equire a greater energy for their opening 
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Heat of combustion of 1 gram molecule. 


Con&tant pressure. Constant Tulume. 


Heat of 
fom ation 
from elements 


Hihjdrobenzene 848 *0 Cal. 

Tetrabydrobenzeno .... 89S *0 „ 

Hexabydrobenzene .... 983 *2 


84C-8CaL - &-0Cal. 

890*5 „ i -p17*<» ,, 

931-5 „ ’ +44*8 


np tban those in any of the hydrogenated benzenes. The bonds in 
di- and tetra-hydrobenzene require less energy than those of either 
benzene or hexah^drobenzene. 'v^hilst those of the last-named com- 
pound require less than those of benzene. A. G. B. 

State of Matter near the Critical Point. Bx B. Galitzine 
(Anw. FTiys. Chem.y [2], 50, 521 — 544). — The author arrives at the 
tollowing conclusions from his observations : — 

The temperature of the actual appearance of the meniscus on cooling 
must lie considerably lower than the critical temperature, so that the 
optical method as usually carried out by observations of clouding in 
the tube must lead to erroneous values for the critical point. 

If the cooling is conducted very slowly and regulaiiy, there is no 
clouding. 

The temperature at which the meniscus really appears, and the 
temperature at which the last traces of iuhomogeneity vanish, must 
be regai-ded as independent of the quantity of substance in the tube. 

The density p of a liquid in contact with its saturated vapour, and 
the density i ot this vapour, vary with the time at the same constant 
temperature, and also if they are heated several times beyond the 
ciutical point, p decreasing, and h increasing. These two magnitudes, 
theretoie, ai*e not functions of the temperature alone. 

At temperatures considerably higher than the critical point, a 
substance can have two diHerent densities at almost the same 
pressure, the di'Serence amounting to as much as 25 per cent. 

J. W, 

Weight of a Litre of Normal Air : Densities of Gases. By 
A. Leduc (CompU rend.y 117, 1072 — 1074). — The pinpoi*tion by 
weight of oxygen in the air at Sorbonne was found to vary from 
2 ->'14 to 23*20 per cent., and since this \ ariation would make a differ- 
ence of 0 1 milligram in the weight of a litre of air, it is useless to 
attempt to reach a higher degree of accuracy in such determinations 
unless the composition of the air is determined at the same time. 

The weight of a litre of average air at Paris at 0® and 760 mm. 
was found to be 1*29315 gram. 

The author defines as normal air air collected on a plain in calm 
weather at some distance from a town, and containing a little more 
than 23*2 per cent, of oxygen by weight, or almost exactly 21 0 per 
Cfnt. by volume, A litre of such air weighs 1*2932 grams at 0“ and 
760, and its mass is 1*2758 grains under 1 atmosphere c.g.s. 





ABSTRACTS OF CHEMICAL PAPERS. 


S2 


In accurate estimatioiis of densities of gases it seems preferable to 
take nitrogen as tbe standard, since this gas is easily obtained in a 
state of parity, and its density is so near that of air that the presence 
of a small quantity of the latter in the apparatus introduces no ap- 
preciable error. The weight of a litre of nitrogen at Paris under 
Lormal conditions is 1*2570 grams, and its mass nnder a pressure of 
1 atmosphere c.g.s. is 1*24006 grams, or better, 1*24 grams. 

C. S. 6. 

Critical Pressures in Homologous Series of Carbon Com- 
pounds. By E. Mathias (Compf. rend,^ 117, 1082 — 1085). — In the 
lomologons series of the primary alcohols, the alkyl chlorides, the 
alkyl salts of formic, acetic, and propionic acids, the simple and mixed 
ethers, and the alkyl dei*iratives of ammonia, the critical pressures «*, 
like the critical densities, are a continnons function of the total 
weight of the molecule, and, except in the case of the ammonia deri- 
vatives, it is possible to pass from one curve to the other by a simple 
linear sabstitntionof the form tt' = aa- 4* /J ; and 3 being numerical 
constants which separately may be nil. Within the limits of the 
experimental errors, the curves of the critical pressures can be assimi- 
lated to arcs of equilateral hyperbolas, with asymptotes parallel with 
the axes of the coordinates, and can, therefore, be represented by 
the equation (w a%n 5) = c. In the case of the ^cohols, and, 
therefore, in all the monosubstitution derivatives, 5 = 3. 

By the method of snbstitution it is found that the critical pressure 
of hydrogen is 72*66 atmos., a value which is much higher than that 
obtained directly by Wroblewski, and which explains the difficulty of 
obtaining liquid hjdiogen in a static condition. 

The critical pressures of the aikyl salts derived &om the primary 
alcohols are represented by the formula 






600 

(» + 3)(»' + 4) ’ 


wl ere n is the number of carbon atoms in tbe acid. 

The critical densities A and the ciitical pressures tt in a given 
homologous series being continuous functions of the molecular weights, 
it follow s that in each series there is a relation between A and v 
which is independent of the particular compound considered. 

G. H. B. 

Dissociation of Water. By J. J. A. Wus {Zeii, physihal, Chem,, 
12. 514 — 523). — In a former paper (Abstr., Ib93, ii, 364), the extent 
to w'hich pure water may be regarded as dissociated electrolytically 
was calculated from the rate of hydrolysis of methylic acetate by 
w ater. The number then obtained was conbidered as being too low, 
ow ing to the fact that the acetic acid liberated in the reaction retards 
the hydrolysis during the first period, by the influence of its dissociated 
hydrogen ions on the hydroxyl ions of the water. In order to calculate 
and allow for this influence, fresh determinations of the rate of hydro- 
lysis of methylic acetate by water have been made, tbe acetic acid 
liberated being detei mined by measuring the conductivity of the 
solution. From these results tbe concentration of the hydroxyl ions 
in w ater is calculated as 0*14 X 10'% hut the author is somewhat 



GENERAL AND PHYSICAL CHEMISTRY. 83 

doubtful of tbe parity of the water used, and propos'^s to repeat the 
experiment under circumstances that will ensure greater accuracy. 

H. C. 

Action of Salts on Acids. By B. W. Wood (Amer, Chem. 16, 
663 — 670), — Duggan’s work on “ absolute neutrality ” (Abstr., 18S6, 
765) cannot be considered conclusive, as the diastase used as an 
indie itor was not sensitive enough. Bis view that the anijlolytic 
function of that ferment is due to the presence of small traces of acid 
or alkali is not in accordance with his experimental results. It is 
more probable that the inhibition is due to free ions, of hydrogen in 
the case of acids, and of hydroxyl in the case of alkalis, absolute 
neutrality” occurring only when these ions are formed at equal 
lutes. The salts of “ weak ” acids in solution may be regarded 
as partly hydrolysed into the acids and bases ; and as the latter split up 
more readily than the former, there is a tendency for normal salts to 
appear alkaline towards diastase. 

The author prepares diastase directly from pale barley-malt by 
precipitating the cold aqneons extract with alcohol, and drying the 
washed precipitate in a vacuum over snlphoric acid. The ferment 
thus obtained is both powerful and sensitive ; it is capable of hydro- 
lysing 70 times its weight of starch, and the rate of hydrolysis is 
distinctly lowered by the •addition of I part per million of sodium 
hydioxide (phenol phthalein is sensitive only to Smarts per million). 

The experiments were made on a uniform plan. The emulsion of 
starch (2 grams in SO c.a of water) was heated to 55^ in a chamber 
snrroanded by acetone vapour, the diastase (0*01 gram) added, and 
the mixture heated for 30 minutes. Aqueous soda (2 o.c. of 10 per 
cent.) was then added to inhibit the action of the diastase, and the 
reducing sugar formed estimated with alkaline copper tartrate. 

The iahibit<nry effect of acids is less powerful than that of alkalis. 
In every case the initial action is to increase the activity; this is 
probably due to the presence of a trace of impurity in the starch, 
'i'he action of the first live normal adds of the fatty series is much 
affected by temperature, the inhibitory power of the acids increasing 
faster than the hydrolytic power of the diastase. 

Neutral salts of ^ weak ” acids have a slight inhibitory action, as 
stated above, butt tnose of strong ” acids are without action ; in 
general, the “weaker ” the acid the less the effect. The addition of 
free acid to normal salts fi.rst increases the inhibitory effect and then 
decreases it; but the variation is less marked than in the absence of 
the salt. At the maximum, the amount of acid may be varied between 
considerable limits without affecting nhe rate of hydrolysis. This is 
probably due to a want of sensitiveness even of tiie purer diastase ; 
Duggan’s results, therefore (loc. ciL)^ may readOy be accounted for. 

Jn. W- 

Freezing Point of Dilute Solutions. By H. G. Joxes {Zeit. 
physikcd, Ckem., 12, 623 — 656). — The author has determined the 
freezing points of the solutions of the following electrolytes 
between the limits of about 1/10 normal and I/IOOO normal: — 
Hydrochloiic acid, sulphuric acid, nitric acid, phosphoric acid, 
potassiom hydroxide, senium hydroxide, ammonia, potossinin carb- 
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onate, and sodinm carbonate. In general tbe degree of dissocia- 
tion ealcnlated from tbe depression of the freezing point agrees fairly 
■well with fcbat calculated from the electric conductivity, being some- 
what less in the case of the acids and bases, and afEected by hydrolysis 
in the case of the carbonates. 

The following organic compounds (practically non-electrolytes) 
wore also investigated : — Cane sugar, glucose, carbamide, phenol, 
ethylic alcohol, propylic alcohol. The depression constant obtained for 
the most dilute solutions of these substances is much greater than the 
calculated constant for water. With increasing concentration, the 
molecular depression sinks to a minimum, and thou either remains 
constant, or again increases, as in the case of the two carbohydrates. 
With phenol, the minimum was apparently not reached. 

For the feeble conductors acetic acid and succinic acid, there is an 
approximate agreement between the values of the dissociation ratio 
calculated from the freezing point depression and from the electrical 
conductivity. 

The depression constants obtained for water from solutions of 
carbamide, ethylic alcohol, and propylic alcohol were 1*888, 1*876, and 
1*878 respectively, the value calculated from the latent heat of fusion 
(79*7), by means of Van’t Hoff’s formula, being 1*87. J. W. 

Rate of Crystallisation of Supercooled Liquids. By B. 
Moobe {Zeit pkysikaL Ohem.^ 12, 545 — 554). — A JJ-tnbe, open at 
both ends, was fflled with a liquid (for example, acetic acid), and 
kept at a constant temperature below the freezing point of the latter. 
Crystallisation of the overcooled liquid was then induced in one limb, 
and the time taken for the boundary between the solid and liquid to 
pass downwards from one murk to another on that limb was noted. 
This time was found to be independent of the width of the tube, and 
approximately inversely proportional to the degree of overcooling. 
Experiments were made with phenol containing various proportions 
of water, in order to ascertain if the rate of crystallisation remained 
the same for the same degree of overcooling of the different mixtures. 
This was found not to he the case, the velocity in the mixture in- 
c.nasing at a much smaller rate with tbe degree of overcoolmg than 
when phenol alone was used. Cresol mixed with phenol greatly 
diminished the rate of crystallisation. J. W. 

Solubility of Mixed Crystals. By A. Eock (Zeit pJiysikal Chem., 
12, 657 — 662). — The isomorphous double salts 2KCl,Cu01a,2Ha0 and 
2]SrH4Cl,CnCl2,2H80 were mixed in various proportions, disbolved in 
water, and the solutions allowed to crystallise by spontaneous evapora- 
tion at 17®. As soon as a quantity of mixed ciystals sufficient for 
analysis had separated, they v^eie removed and analysed along with a 
sampleof the solution taken at the same time. The solutions always con- 
tained a larger proportion of the salt 2KCl,CuCl2,2H20 than the mixed 
crystals, and as evaporation proceeded, proportionately more and more 
ammonium salt was removed from the solution. The series of mix- 
tures, however, is not continuous, crystals containing 27*77 and 54*87 
molecules of 2KCl,CuCl2,2HaO per cent, respectively forming the 
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limits at tlie temperature observed. The replacement cf ammonium 
by potassium in the solution appears to cease when these limiting 
crystals exist together in contact with the solution, the composition 
of the solution remaining constant until all the crystals of 27*77 
per cent, have been removed, or transformed into "those of 54 87 
per cent. 

When solutions of ammonium sulphate and potassium sulphate 
vere allowed to crystallise together, it was found that the molecular 
percentage of ammonium sulphate in the mixed crystals was very 
nearly proportional to the concentration of the solution with respect 
to ammonium sulphate. J. W. 

Isomorphism. Part VIII. By J. W. Retqbrs {Zeii. phjsikaL 
CJiem., 12, 583 — 622 ; compare Abstr., 1891, 146, and 1151 ; Abstr.. 
1802, 1048 ; Ahstr., 1893, ii, 161). — Schroder van der Kolk (Abstr., 
1S93, ii, 280) suggested that the ferric chloride contained in Scheele’s 
ruby-coloured ammonium chloride crystals might be in the form of 
an isomorphous admixture of the regular hydrate of ferric chloride 
described by him. The author rejects this suggestion on the ground 
that the regular hydrate of fenuc chloride is colourless, and could not 
piodnce the intense colour of the mixed crystals. He is of opinion 
that isomorphism in this case is altogether excluded, and that the 
most satisfactory explanation is that the ferric chloride is merely an 
enclosed hydrat^ probably Fe2Cl«,7H20. The regular ciystals he 
considers to be most prol^bly an unstable form of a hydrate with 
much more water than the yellow hydrate, Fe 2 Cl 6 , 12 HaO. 

When sulphur and selenium ciystallise together from their solu- 
tion in methylenic iodide, the sulphur cryst^s are coloured yellow- 
ish-brown by admixture of selenium. Ho such mixed crystals are 
formed when sulphur and tellurium are crystallised simultaneously 
from warm methylenic iodide. The sulphur cirstals in this case are 
pale yellow, and crystallise out quite independently of the opaque, 
metallic tellurium which separates beside them. The author con- 
B ders that this shows that whilst sulphur and selenium are isodi- 
morphous, sulphur and tellurium are not. 

From an extensive series of experiments on the crystallisation of 
salts from aqueous solutions strongly coloured by organic dyes, the 
author finds that in almost all cases colourless crystals separate. 
Tue exceptions are strontium nitrate, which is coloured by vegetable 
dyes, as observed by S^narmont ; potassium sulphate, which is 
coloured by Bismarck-brown ; potassium nitrate, w^hich is coloured 
by nigrosin ; ammonium nitrate, which is coloured by indulin ; and 
barium chloride, which is colour^ by Wasserblau.*’ Senarmont’s 
speculation that salts with much water of crystallisation would 
show the property of absorbing colouring matters was not con- 
firmed, most of the above-mentioned salts being anhydrous, and no 
coloration taking place with such strongly hydrated salts as 
Glauber's salt, alum, sodium thiosulphate, and sodium phosphate. 

J. W. 

Endothermic Reactions effected by Mechanical Force. By 
M. C. Lea (Amer. Set., [3], 46, 241 — 244). — a foxmer paper 
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(Absfcr., 1893, ii, 69), the autlior showed that silver haloids may be 
decomposed by the applioatioa of a high pressure, and he has been 
thus led to examine whether the same agent, mechanical force, would 
not be capable of bringing about analogous chemical changes in other 
compounds. Pressure was applied as before by means ot a combina- 
tion of screw and lever, the calculated maximum pressure obtainable 
without allowing for loss by friction being over a million pounds per 
square inch. The material was wrapped in either platinum or silver, 
usually platinum, foil. There was no action in any case on the 
metal, which preserved its full brightness in the parts in contact 
with the material, so that the effects observed were due to pressure 
only. 

Silver snlpbite in platinum foil was moderately darkened by two 
days pressure. Silver salicylate was rendered very daik by two days 
pressure. Silver carbonate was moderately darkened by a somewhat 
longer pressure. Silver tartrate and silver oxide were not affected. 

h’erric oxide, recently precipitated and dried, was unaffected by 
pressure, no ferrous oxide being formed. 

Potassium PJatinobromide. — Where the pressure was greatest the 
brilliant red colour of this substance was blackened, not superficially 
only, bnt all through. Ammonium platinobromide showed moderate 
but well marked darkening. 

Potassium Chlorate. — When this snbstance was subjected to pres- 
sure by itself, no effect whatever was produced, and not a trace of 
chloride was formed. But when it was mixed with silver nitrate, 
both in fine powder, and subjected to pressure, there was an evident 
formation of silver cliloride. The material was no longer completely 
soluble in water, but left an abundance of white flakes which daikened 
when exposed to light. 

Mercuric oxide darkens slightly but very distinctly, and this 
change seems to be accompanied by a slight loss of weight, requiring, 
however, very careful weighing to detect it. The darkened part, as 
well as the rest, dissolves without dilficnlty in acetic acid, and con- 
sisted, therefore, probably of traces of mercurous oxide and not 
of metallic mercury. Mercurous chloride and mercuric chloride re- 
mained unchanged. Mercuric iodide darkened considerably, and at 
points where the pressure was gi^eatest, it became absolutely black. 
It did not appear, however, that any iodine was set free ; none could 
be extracted with alcohol. With mercuric oxj chloride, 2HgO,HgCla, 
heavy pressure csused much darkening. 

Sodium thiosulphate compresses to a hard, translucent cake, but 
does not decompose. 

Although in all these instances the darkening is well mai^ked, the 
actual proportion of material affected is small, so that in many cases 
it is diflicnlt to apply tests to decide as to the precise nature of the 
substances formed. In some cases, however, this can be done, and 
the author concludes that many of the salts of easily reducible 
metals, especially of silver, mercury, and platinum, undergo reduc- 
tion by pressure. Such reactions are endothermic, and it therefore 
follows that mechauical force can bring about reactions which require 
expenditure of energy, which energy is supplied by mechanical force 
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in the same -way that light, heat, and electricity supply energv in the 
endothermic cl^ges which they bring about. H. C. 

Xofe hy Abstractor, — ^Formation of allotropic modifications, at any 
rate in the case of the mercuric compounds, appears possible. 

H. C. 

The Diamond as the Standard for the Determination of 
Atomic Weights. By Gr. HD,EiCHs(Oomp^. 7end., 117, 1075—1078). 
— ^The author proposes that the diamond should be adopted as the 
standard matter for the determination of atomic weights. It is solid, 
compact, non-absorptive, and sufficiently hard to resist the mechani- 
cal effects of the necessary manipulations, and its resistance to the 
action of energetic chemical reagents makes the removal of impui’i- 
ties comparatively easy. Moreover, its parity is unquestionable, and 
it is not liable to contain mecbanical inclusions. Oxygen bas almost 
invaridbly to be determined by difference, whilst hjdi-ogen is prob- 
ably the worst standard that could be selected, owing to its low 
atomic weight, the difficulties of manipulation, and the difficulty of 
obtaining it pure. 

If 0 = 12, it follows from the determinations of Dumas, Erdmann, 
Marchand, and Roscoe that O = 16, and from the determination of 
Erdmann and Marchand, that Ca = 40. 

The mutual dependence of all the atomic weights can be repre- 
sented by means of a parabola, with diamond at the vertex and 
calcium at the focus, the primary elements being placed on the 
curve at the proper distance from the vertical passing through the 
zero of the atomic weights. The secondary axis passing through this 
point will be the locus of the atomic weights determmed indirectly. 
Adopting recognised experimental results, it appears that, with verv 
small errors, P = 31, Fe = 56, Zn = 6o 5, Cd = 112, Hg = 200, 
Pb = 207, and H = 1-0, Mg = 24, S = 32, Be = 9, Cu = 63-5, 
and F = 19. For the proper determination of the atomic weights of 
the halogens, a revision of the atomic weight of silver is necessary, 
and this element might then serve as a secondary standard. 

0. H. B. 

Beckmann’s Method for determining Molecular Weights. 
By G. Babosi (Gazsefta, 23, ii, 249 — 291; compare Abstr., 1893, ii, 
511). — The small variations in the barometric height which often 
occur during the determination of molecnlar weights by Beckmann’s 
method have a considerable inffnence on the accuracy of tbe result ; 
they ai*e, therefore, not negligible, as is usually supposed. The error 
introduced by variations in the atmospheric pressure during the 
detei mi nation may amount to one-half the molecnlar weight of the 
substance. The author has determined tbe molecular weight of 
sodium bromide, strontium and mercuric chlorides, potassium and 
silver nitrates, potassium sulphate, chromate, and dichromate, iodic, 
succinic, oxalic, tartaric, and citric acids, mannitol, and cane sugar in 
aqueous solution, and of phenol and resorcinol, using benzene as the 
solvent. The curves plotted with the concentrations as abscissa? and 
the molecnlar weights as ordinates rise, in the majority of cases, in 
accordance with the requirements of the dissociation hypothesis. 
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The curves obtained for potassixim chromate, bromide, and chloride, 
and for citric acid, fir'^t rise and then fall ; in the eases of barium, 
sodium, and strontium chlorides, sodium bromide, and tartaric acid, 
tlie curves fall throughout the tv hole length examined. The cause of 
this behaviour is unknown. W. J. P. 

Graphocheinistry of Oxides and their Oombinatlons. By 
E. XiCKEL (^Zeit physikaL Chem,^ 12, 663 — 669). — The author has 
applied his graphochemical method (compare Abstr., 1892, 1158) to 
the tabulation of the oxides with respect to their composition, proper- 
ties, and combinations with each other. To obtain a table for their 
composition, he makes use of the following considerations. If E is the 
symbol of an element, each oxide may be expressed as EO», and if p be 
the atomic weight of the element and x the percentage of oxygen in 
the oxide, thenp/l6« = (100 — The table is constructed by 

taking the values of p and « (or 16w) as ordinates and abseissse re- 
spectively, X then appearing as a bundle of rays diverging from the 
origin. All the oxides of each element are found in a horizontal line, 
and all the oxides with the same atomic oxygen ratio in the same 
vertical line. If the elements are gone through in the order of their 
atomic weights, a curve like Lothar Meyer’s spiral is obtained when 
the typical oxides are considered. J. W. 


Inorganic Chemistry, 


Molecular Weight of Hydrogen Peroxide. By G. Tamma:}^^ 
(Zen. physikal. Chem.^ 12, 431 — 432). — A redetermination of the 
molecular weight of hydrogen peroxide by the cryo&copio method 
gives the molecular formula HjOs, in place of H *04 as formerly given 
by the author (Abstr., 1890, 106), and accords, therefore, with the 
results of Carrara’s determination (Abstr., 1893, ii, 163). 

H. 0. 

Ocoorrence of Hydrogen Peroxide in the Atmosphere and 
in Atmospheric Discharges, By E Schone (Ber., 26, 3011 — 
3027). — During 1874-75 the author earned oat systematic observa- 
tions of the atmosphere in the neighbourhood of Moscow, and was led 
to affirm the presence in it of hydrogen peroxide. This conclusion 
was questioned by L. Hosvay in 1889, whose arguments may be thus 
summarised. 1. The reactions with potassium iodide, starch, ferrous 
sulphate, guaiacum tincture, and malt extract are not characteristic of 
hydrogen peroxide, and may also be produced by nitrous acid. 2. Cha- 
racteristic reagents faxl to show the presence of hydrogen peroxide in 
the atmosphere- 3, No chemical process is known by which hydrogen 
peroxide and ozone aa?e produced in nature. 4. Ozone is not formed 
during rapid combustion, and hydrogen peroxide only in circum- 
stances which prevent its passing into the atmosphere, 5. The 
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negative results obtained from certain special expen ments designed to 
show the presence of hydrogen peroxide. The author criticise?? and 
refutes these conclusions in detail. 1. Ilosvay’s statements about 
the reagents are partly due to errors of manipulation and partly to 
lack of precautions in the preparation of the various solutions. 
2. Titanic acid, which is stated to be the only characteristic reagent 
for hydrogen peroxide, is capable of detecting not less than 1 : 90,000, 
but in only two cases out of 500 has the author found more than 
1 : 1,0<J0,000. 3. A.part from electrical discharges, the author sng- 
gests that the action of sunlight, air, and moisture on ethereal oils 
and similar substances would result in the production of ozone and 
of hydrogen peroxide. 4. The formation of hydrogen pei'oxide 
during combustion has been proved by the independent observations 
of several chemists by more exact methods than Ilosvay’s. 5. The 
results of Ilosvay’a crucial experiments are invalid for the followiT g 
reasons, (a) The air was taken from the streets of Budapest ; (6) the 
volume (171 — 500 lit.) was far too small; (c) as hydrogen peroxide 
is unstable in presence of alkalis, the soda employed to absorb it 
would cause its decomposition during the long continuance (2 — 5 
weeks) of the experiments ; (d) the passage of the air thiougn the 
various purifying solutions (soda and dilute sulphuric acid) would 
cause the complete absorption of hydrogen peroxide, and consequently 
account for the various reagents such as thallium paper and nzo- 
benzenenaphthylamine being nnaSected. Samples of rain water, 
tested during the past two years, show that there is no connection 
between the quantities of hydrogen peroxide and nitrites which they 
contain. J. B. T. 

Manufacture of Oxygen from Calcium Plumbate. By G. 
BIassner (Chem, Zeit^ 17, 1242). — ^In investigating the dissociation 
of calcium plumbate, H. Le Ohatelier (Abstr., 1893, ii, 524) found 
that fur the evolution of oxygen by heat alone it is necessary to raise 
temperature about 200° higher than in the case of barium peroxide ; 
on the otlier hand, at lower temperatures the oxygen is more quickly 
and completely reabsorbed from air by the plumbate than by the 
barium oxide. The author now calls attention to the fact that 
whilst in his earlier communications he mentioned the evolution of 
oxygen from calcium plumbate by heat alone, he recommended, 
as more generally nseful, several other methods; the following 
is especially advaniageons. Porous calcium plumbate is moistened 
'A'ith steam and subjected to the action of washed furnace gases, 
preferably, at a temperature below 100°. The carbonic anhydride of 
the furnace gases is rapidly absorbed, and the material, which retains 
its porous condition, then consists of a mixture of calcium carbonate 
and lead peroxide. This is transferred to a retort kept constantly 
at a red beat, and in this the oxygen is evolved, the evolution being 
much helped by the introduction of a current of steam. After the 
evolution of the oxygen, the current of sfeam is continued, and the 
temperature raised, when carbonio anhydride is liberated, and may 
be collected for use. The ccJcium plumbate is then regenerated by 
means of a current of air. The author also refers to Peita^s patented 
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modification, in which, it is proposed to decompose the plumbate by 
means of a current of pure carbonic anhydi-ide at a red heat. 

The author claims for his plumbate process, as adv^antages over the 
Brin barinm oxide process, (a) obtaining pure carbonic anhydride as 
a bye-prodnct; (6) the nse of low temperatures, and consequent 
saving in fuel and in wear and tear of retorts. (See also Abstr., 
1891, 392.) L. T. T. 

Molecular Weight of Persulphates and Pennolybdates. By 
G. Mueller (Zeit. physlkal. Chem., 12, 5h5 — 563). — The molecular 
weights of potassium persulphate and of ammonium persulphate were 
found by the author, from a consideration of the electrical conduct- 
ivity and the cryo'^oopic behaviour of their solutions, to be in corre- 
spondence with the formnliB KSiOs (compare Bredig, 

Abstr., 1893, ii, 572). 

The conductivity and freezing point depressions of Peobard’s 
potassium permolybdate and ammonium permolybdate point to these 
substances having the formulas K^MOiOs and (NH4)2Mo208 respec- 
tively. J. W. 

Action of Nitric Peroxide on Metals and Metallic Oxides. 

By F. SvB\TiER and J. B. Senderens (BilIL Boc. Chim,, [3j, 9, 668—^ 
669 ; compare Abstr., 1892, 1390). — Brown tungstic dioxide becomes 
incandescent in nitric peroxide at 300®, and yields yellow tungstic 
anhydride mixed with a little blue oxide, W2O6. 

Sodium is not oxidised by nitric peroxide in the cold, and is but 
slowly attacked ou heating. Reduced nickel ignites at the ordinary 
temperature, and forms nickelous oxide, W. T. 

A New Sulphide of Carbon, By B. v. Lexgtel (Per., 26, 
2960 — 2968). — When pure, dry carbon bisulphide is boiled iu a 
reflux apparatus, the vapour being exposed to an electric arc main- 
tained between two carbon poles for two or three hours, the interior 
of the apparatus becomes blackened, and a black substance is found 
suspended in the liqnid. If this is filtered off, a cherry-red liquid 
is obtained, which has a remaikably strong odour, and produces great 
irritation of the eyes. This liquid is allowed to stand for 6 — S days 
over metallic copper to remove free sulphur, and is then evapoi'ated 
by means of a current of dry air. A deep red liquid is thus 
left which has the composition of a frlcarhon hhulphide, C3S2. It 
evaporates in the air very slowly, and its vapour has a most vigorous 
action on the mucous membrane, a very small trace causing violent 
cataiTh. Placed on the skin, it merely produces a black spot. The 
sp. gr. of the liquid is l'273bk When heated, it is converted into a 
hard, bl »ck mass of almost the same percentage composition, which 
is probably a polymeride. When uhe liquid is rapidly heated to 
100 — 12U®, this change takes })lace with explosive violence, but occurs 
gradually when it is gently warmed. The same substance is formed 
when the liquid is preserved for a few weeks, and its formation is in 
all cases accompanied by the pixKJuction of a little carbon bisulphide. 
The liquid can be distilled under diminished pressure at 60 — 70®, but 
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a portion of it is always converted into the solid modification. The 
liquid substance is insoluble in water, in wbicb it sinks, but is readily 
soluble in alcohol, ether, chloroform, benzene, and carbon bisulphide. 
From a concentrated solution in the solvent last mentioned, the solid 
modification is deposited, but a dilute solution is more stable. It burns 
with a luminous, smoky flame, carbonic and sulphurous anh} drides 
being formed. Aqueous potash and soda give almost black solutions, 
in which acids produce black precipitates, whilst alcoholic potash 
acts vigorously and yields a deep brown solution. A drop of con- 
centrated sulphuric acid causes violent hissing, and the whole mass 
is converted into the solid modification. Concentrated nitric acid 
causes ignition, whilst a more dilute acid dissolves the liquid, neither 
carbonic anhydride nor sulphm'.c acid being formed. 

The analyses of the liquid show rather less carbon, those of the 
solid rather more, than that required by the formula C3S2. A deter- 
mination of the molecnlar weight from the freezing point of the 
solntion in benzene gave numbers which agree well with the formula. 

The solid modification is hard, has a fine, granular fracture, and is 
insoluble in water and all ordinary solvents. Aqueons potash dis- 
solves it completely, and it appears to be precipitated unaltered on 
the addition of an acid. When heated, it decomposes, with for- 
mation of sulphur, which sublimes, and a gas which contains sulphur, 
but is not carbon bisulphide, and is being further investi^ted. 

When bromine is added to a solntion of the liquid tricarhon 
disulphide in chloroform, heat is evolved, and a yellow precipitate 
product ; this has the composition C*S2Bre, has an aromatic odour, 
and is insoluble, or only very slightly soluble, in all solvents. Under 
similar conditions, a yellow precipitate is produced with chlorine, but 
not with iodine. 

The author is investigating the structure of this bromide. 

A. H. 

Preparation of Metallic Iiithlnm. By Gcntz (Cimpt rend., 
117, 732 — 738). — In the preparation of lithium, the yield is higher 
the lower the temperature at which electrolysis takes place. Lithium 
chloride melts at 600®, a mixture of equal weight^ of lithium and 
potassium chlorides melts at about 450°, and a mixture of the two 
chlorides in molecular proportion at about 380° ; a mixture of 2 mols. 
of potassium chloride with 1 mol. of lithium chloride melts at about 
550®, and potassium chloride alone at 740°. 

The best mixture for electrolysis contains equal weights of the two 
chlorides, for then the melting point of the saline mixture falls as de- 
composition proceeds. The negative electrode should be a rod of 
carbon about 8 mm. in diameter, and the positive electrode a rod of 
iron 3 to 4 mm. in diameter, suirounded by a glass tube about 20 mm. 
in diameter. A current of 20 volts and 90 amperes is necessary, and 
the metal obtained contains from 1 to 2 per cent, of potassium. 

It would seem that when electrolysis takes place at a red hea^, the 
lithium at the negative electrode combines with the lithium chloride 
to form a snbchloride, LiaCl, which has a higher resistance than the 
original chloride, and thus reduces the intensity of the current. The 
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subchloiide diffuses through the liquid and combines with chlorine at 
the positive electrode. At 500*, or below, it would seem that this 
formation of subchloride does not take place. 0. H. B. 

Calcium Oxyiodide. By Tassilly (Bull. Soc. Ghim.^ [S], 9, 
629 — 630). — Calcium oxyiodide, Cal2,3CaO -H I6H2O, has been ob- 
tained in needles, sometimes 2 cm. long, by heating quicklime with a 
concentrated solution of calcium iodide in a sealed tube at 150° for 
six hours. It is also formed by the addition of quicklime in small por- 
tions to a boiling concentrated solution of calcium iodide. Long 
needles are obtained on cooling this solution, which cannot be freed 
from adheiing lime. W. T. 

Double Salta of Potassium and Magnesium Sulphate: 
Schonite and Potassium Astrachanite. By J. K. van uer Hbide 
( Zeit. ]jhy^iknl. Chem 12, 416 — 130). — The author h is already recorded 
the formation of potassium astrachanite, MgS04,KiS04,4H20, from a 
solution of schouite, !]MgS04,K2S04,6Hj0 (Abstr., 1893, ii, 276), and 
in order to obtain further data respecting the conditions under which 
it is produced, has now examined the behaviour of the sulphates of 
potassium and magnesium towai’ds one another in solution at all 
possible temperatures. The following are the principal facts result- 
ing from this investigation. 

1. Temperature, —4*5°. Formation from ice and the two sulphates 
of the saturated solution of the latter. 

2. Temperature, —3°. Formation of schonite from the two 
sulphates 

3. Temperature, 47*2*. MgS04,7H20, changes in the presence of 
schOnite into MgS04,6H20. 

4. Temperature, 72°. Potassium astrachanite is formed from 
schonite in the presence of MgS04,6Ha0. 

5. Tempeiature, 92*. Potassium astrachanite is formed from 
schonite in the presence of K,S04. 

ба. Temperature, 102°, Boiling point of the saturated solution of 
potassium astrachanite and sulphate. 

бб. Temperature, 103°. Boiling point of the saturated solution of 
potassium astrachanite and MgSOijCHiO. 

7. Temperature, 106°. Formation of kieserite in the presence of 
potassium astrachanite. H. G. 

Modifications of Silver. By H, Lddtke (Ann. Bhys. Chem.^ [2J, 
50, 678 — 695). — ^The silver of deposited silver mirrors has properties 
different from those of ordinary silver, and the author has investi- 
gated these electrically with the following results. 

Lehmann’s assumption that a thin layer of sodium silicate on all 
glass surfaces has something to do electrolyiically with the deposition 
of silver, must be incorrect, for silver mirrors may be deposited on 
mica, porcelain, quartz, Iceland spar, platinum, &c. 

The electrical resistance of several sorts of silver mirrors decreases 
considerably as t^'me elapses. There is no such decrease in the case 
of mirrors reduced by milk sugar or by Martin’s method. 
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Tbe allotropic mirror silver maj easily be converted into ordinary 
silver by beat, light, chemical reagents, <fec. 

The mirror silver and other allotropic pi*eparations show an initial 
difference of potential of abont 0*1 volt against ordinary silver in 
dilute acids, the allotropic modification being the positive pole. The 
difference is smaller in silver nitrate solntion, and the ordinary silver 
is then the positive pole. 

All the properties of mirror silver indicate that in its original 
modification it is identical with solid colloidal silver. 

The black silver sponge obtained by reducing silver nitrate solution 
with zinc passes into a grey modification on contact with acids. 
This transformation is accompanied by an increase in the electric con- 
ductivity. J. W- 

Metbod of Formation of Silver Nitride. By A. Angfli 
{CkLzzetta, 23, ii, 292 — 294). — On adding a saturated hydrazine sulph- 
ate solntion to a cold saturated solntion of silver nitrite, the liquid 
immediately becomes tnrbid, and silver nitride separates in white 
needles. The reaction probably proceeds in accordance with the fol- 
lowing equations. 

NHvim* + HNOa == ITOa-NIN-OH + HjO, 

= NaH + HjO. 

This simple method of preparing the salt forms a very striking 
lecture experiment, and may be very rapidly performed. 

W. J. P, 

Preparation of Cnprons Oxide. By B. J. Russell (Gh&m. 

68, 308). — A fairly concentrated solntion of copper sulphate along 
with excess of sodium chloride is thoroughly reduced by treatment 
with gaseous snlpbnrons anhydride, the excess of the latter is then 
expelled by heating, and solid sodium carbonate is added to the 
hot solntion ; bright red cnprons oxide is precipitated and is readily 
wash^ by decantation. D. A. L. 

Stability of Dilute Solutions of Mercuric Chloride. By L. 
ViGNON (C(w»pf. rend, 117, 793 — 796). — Aqueous solutions containing 
0*1 per cent, of mercuric chloride gradually deposit a white precipi- 
tate if exposed to the air, but remain practically unchanged for many 
days in well closed vessels. In presence of magenta or indigo- 
carmine the quantity of precipitate formed in a given time is reduced, 
and in this respect indigo-carmine is a better preservative than 
magenta. In presence of 0*1 per cent, of hydrochloric acid of 22®, or 
of 1 per cent, of sodium, ammonium, or potassium chloride, the solu- 
tion remains practically unchanged for a much longer time. 

0. H. B. 

Stability of Mercuric Chloride Solutions. By Taebet 
(Gompt, T€nd.j 117, 1081 — 1082). — The formation of a white precipi- 
tete in dilute solutions of mercnzic chloride (preceding abstract) is 
due to the presence of ammonia in tbe atmosphere, and does not t^e 
place with pure air even when large quantities of the latter arejpassed 
through the liquid. C. BL 

TOL. LXVI. ii. 9 
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Action of Mercnrons Chloride on Silver Chloride in presence 
of Ammonia. Bj TJ. Antony and G. Tuei (Gasszetta^ 23, ii, 231 — 
237). — ^Pesci (Abstr., 1892, 685) has shown that tbe black precipitate 
obtained by treating mercnrons chloride with ammonia contains 
metallic mercniy ; this observation explains the well-known fact that, 
on adding ammonia to the white precipitate obtained with hydro- 
chloric acid in a mixed solution of silver and mercnrons salts, silver 
is retained in the black precipitate. If the precipitate remains long 
in contact with ammonia, the reaction represented by the following 
equation may occur : — 

4HgCl -f 4AgCl 4- 82JH3 = 2(]mg,Cl,NH,Cl) + 4Ag + 

On repeatedly washing the mixture of silver chloride and mercnrons 
chloride with ammonia solution on a filter, a residue was ultimately 
obtained which contained 1*16 per cent, of silver, instead of 30 per 
cent, as indicated by the above equation. When, however, the mixed 
chlorides precipitated from a solution containing excess of silver salt 
were digested with ammonia for some time, the resulting precipitate 
w as found to contain the quantity of silver indicated by the equation. 
During a qualitative anal} sis, therefore, if silver is not fonnd in the 
filtrate from this black iTecipitate, the latter should be examined for 
the metal. • W. J, P, 

SublimatioxL of Bed and Yellow Mercuric Iodides. By 
Bebthblot (Cortipt rend,, 117, 827 — 828). — The author confirms 
Frankenheim’s statement that when a mixture of red and yellow 
mercuric iodides is carefully heated ou a glass plate and allowed to 
condense on another plate held at a short distance above it, the sub- 
limate is a mixture of the red and yellow iodides. The result, how- 
ever, cannot be regarded as proof of the existence of the red iodide in 
the state of vapour. There is little doubt that solid particles of the 
red iodide are mechanically projected from the lower plate to the 
upper, and bring about the immediate conversion of the yellow iodide 
that condenses in contact with them. C. H. B. 

Action of Water on Glass- By F. KoHLiurscH (Per., 26, 
2998 — 3003). — Analyses have been made of the substances extracted 
by water at ordinary temperatures from finely powdered glass of 
various kinds. A comparison of the soluble portion with the original 
glass shows that, in the former, the relative quantity of alkali 
increases and that of the silica diminishes ; in one case, the solution 
contained three times as much alkali and half as much silica as the 
original glass, which was rich in alkali. With Bohemian potash 
glass (rich in silica), the <h*Bcrepancy was less. Both of these glasses 
are lai'gely employed in the manufacture of chemical apparatus. At 
present, it is impossible to decide whether the solution of the alkali 
}»reeedes and causes that of the silica, hut the author’s experiments 
show that practically they dissolve simultaneously. 

A sample of Jena “apparatus” glass and two of a glass free from 
alkali were examined in a similar manner, and, after two months* 
treatment with water, the solutions contained 72, 85, and 57 milli- 
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grams per litre respectively. A flask of the Jena glass^ after two 
divs at ordinary temperatures, lost 0*005 milligram, after 200 days 
0 066 milligram, after 24 hours at 94®, 0 S milligram per sq, dm. 
Experiments were also conducted to show the relative insulating 
power of different sorts of glass under varying conditions of atmo- 
spheric moisture ; glass of poor quality conducts after exposure for a 
few seconds in presence of 40 — 60 per cent, of moisture, whilst the 
glass free from alkali insulates well in presence of 80 per cent. The 
composition of the alkali-free glass, in equivalents per cent., is as 
follows:— BaO = 32, ZnO = 3*7— 4*6, = 3*3— 3*7, BA = 

13—15, SiOo = 65—68. J. B. T. 

Nitro-metals. By P. Sabatier and J. B. Sexderens (BidL Soc. 
Chim.j [3], 9, 669 — 674; compare Abstr., 1892, 139U; 1893, ii 374). 
— Xiiro-cubnlt. — This substance is best prepared from cobalt reduced 
at a low temperature. Nitrogen peroxide, suitably diluted with 
nitrogen, is passed over the reduced metal in the reduction tube, 
when black nitro-cobalt, CoiN02, is formed. Water acts on nitro- 
cobalt very vigorously, but gives less nitric oxide than with nitro- 
copper. A solution of cobalt niti-ate containing very little nitrite is 
produced, with, sometimes, a pi^ecmitate of bluish-green, insoluble 
basic nitrite mixed with cobalt. Heated in a current of nitrogen, 
nitrous fumes are first evolved, and then decomposition takes place 
with almost explosive violence, a residue of metallic cobalt and oxide 
being formed. Nitro-cobalt explodes when mixed with combustible 
matter. 

Nitro-nickeL — ^Tbis compound resembles the cobalt compound in 
method of formation and properties ; it has always been obtained 
mixed with oxide. It appears to give no special reaction with carb- 
onic oxide. 

l^itro iroTi, — This substance is much more difficult to pi*epare. 
Some nitric peroxide is first ah-orbed, and then defiagratiun takes 
place, even in a much diluted atmosphere of nitric peroxide. 

W. T. 

Ohrondum StQpbates and Double Snlpliates. By T. Klopb 
{BiilL Soc. Ghim.^ [3], 9, 66*3 — 668). — The double sulphate, 
Cr2(S04)8,3(NH4)2S04, has been prepared by adding chromic oxide to 
a large excess of ammonium sulphate kept in a state of quiet fusion. 
In this case, a clear, green, crystalline pow der is obtained, whilst if 
violet ammonium chromium alum is substituted for the oxide, a pal- 
%eruleut powder is obtained not so readily washed. It forms needles, 
0*05 mm. long, and short spindles. The crystals are but slightly 
attacked by boiling water, not acted on by a concentrated solution of 
ammonium sulphate, and completely decomposed by boiling potash. 
Boiling concentrated sulphuric acid gives Trauhe’s red sulphate. The 
salt is not decomposed by heating at 350° on a lead bath, but takes 
a transient violet colour. By calcination, it yields a very adherent, 
light oxide. 

The double sulphate, 02(804)3, (NH4)2S04, is formed if the preced- 
ing preparation be heated so far as to volatilise most of the ammonium 
Eulphate. It form^ tabular, hexagonal crystals, which are more stable 

9—2 
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than the needles described above, as they are not attacked by boilinsy 
■water or concentrated hydrochloric acid; boiling potash (sp. gr. 1’3) 
acts on them but very slowly. Heat and concentmted snlphuric acid 
have the same action as on the needles. 

These donble snlphates correspond ■with the ferric ammonium 
sulphates obtained by Lachand and Lepierre. They may be viewed 
as derivatives of Recoura’s chromosnlphnric acid, HaCra(S04)4, and 
chromotrisulphuric acid, H2Cr2(S04)6 (Abstr., 1898, ii, 470). 

Attempts to prepare the corresponding potassium and sodium salts 
failed, as the chroinosulphates could not be obtained free from am- 
monia ; potassium chromotrisulphate is obtained by fusing potassium 
chromium alum -with excess of ammonium sulphate and potassium 
sulpbate. 

The red sulphate of chromium, referred to above, prepared in three 
different ways, has the formula Ct 2(S04)2, and is, therefore, a normal 
salt. It is a powder, i*ose-coloured in daylight, bub appears green by 
gas-light. W, T. 

Complex Acids derived from Molybdic acid aad Titanic and 
Zirconic acids. By E. PicHABO (^Compt rend.^ 117, 788 — 790). — 
When hydrofluc»silicic acid is added to a warm solution of ordinal y 
ammonium molybdate, the latter becomes yellow, and, on cooling, 
deposits a cryst^line precipitate, if the solution is not too dilute. 
If hydrochloric acid is added to a dilute solution even, there is 
an immediate precipitation of the silicomolyhdate, 

2(]S'H4)ASiO*,12MoO„ 

described by Parmentier. Part of the molybdate is converted, at the 
same time, into oxyffnormolybdate. 

Ammonium shicoEnoride can be substituted for hydroflnosilicic acid, 
aud a precisely similar method yields titauomolybdates and zircono- 
molybdates. 

Ammonium titanomolyhdate^ 2(25'H4)30.Ti02,12Mo03 + 10H2O, is 
obtained by adding ammonium titanoEnoride solution to ammonium 
molybdate solution until the intensity of the yellow colour no longer 
increases, and then adding hydrochloric acid. It is completely 
insoluble in solntious of ammonium salts, but dissolves in water and 
in acids, and crystallises in small, yellow octahedra, which act 
strongly on polarised light. 

Fotassium titanomolyhdaie^ 2K20,Ti02,12]Mo08 + I6H2O, is an 
efflorescent salt, obtained in yellow prisms by adding potassium 
chloride to a hot concentrated solution of the preceding compound 
and allowing the liquid to cool. 

TitanomoJyhdic CLCid, Ti03,12Mo03,22H30, crystallises in golden- 

f ellow octahedra, melting at about 60®, and very soluble in water, 
t IS obtained by adding hydrochloric acid to mercurous titanomolyb- 
date, which is prepared from one of the preceding salts by double 
decomposition. A more rapid method is to agitate with ether au 
aqueous solution of the ammonium salt acidiEed with hydrochloiic 
acid and allow the heavy ethereal solution to evaporate spontaneously. 
Zireonorndyidates are obtained in a similar way and are strictly 
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analogOTis in composition. The ammonium salt crystallises with 
IOH 2 O in yellow octahedra^ and the potassium salt with I 8 H 2 O in 
efiSorescent, yellow prisms. C. H. B. 

Action of some Metals on Acid Solutions of their Chlorides. 
By A. Ditte and R. Metzner (Oompt rend.^ 117, 691 — 694). — When 
a har of tin is placed in a vessel containing a concentrated solution of 
stannous chloride in hydrochloric acid, on the top of which is a layer 
of water, crystals of tin rapidly form on the bar in the neighhonrhood 
of the surface of separation of the two liquids. The system, as thus 
arranged, clearly consists of two identical electrodes immersed in two 
different liquids, and the two sources of electromotive force are the 
action of the acid on the tin and the diffusion of the acid into the 
supernatant water. If a bar of tin is placed simply in a hydrochloric 
acid solution of stannous chloride, no crystals are formed ; if a thin 
layer of water is poured on the solution, it mixes with the subjacent 
liquid and becomes a conductor ; if the layer of water is deep, it has 
its highest condnctivily at the surface of separation, and the conduc- 
tivity decreases gradually in a vertical direction as the upper surface 
of the water is approached, and, since the current travers»mg succes- 
sive layers of the liquid diminishes in a similar manner, the size of 
the tin crystals shows corresponding variations, the deposit changing 
from well-defined crystals to a spongy, grey mass, and, finally, in the 
highest layers, to a very finely divided black powder. 

Above the surface of separation, the bar of tin merely plays the 
part of the negative electrode, and can be replaced by any other con- 
ductor without auy alteratiou iu the phenomena. If, ou the other 
hand, the metal rod or bar consists of two parts separated by some 
insulating material, and the latter lies on the surface of separation, 
no formation of crystals takes place until, by the progress of diffusion, 
the upper and lower parts of the rod are put into communication by 
two conducting liquids of different composition. The formation of 
the crystal^ is dependent on the action of the hydrochloric acid ou the 
tin ; no similar effect is produced by a solution of stannous chloride 
containing no free acid. It is also dependent on the energy developed 
by the di^sion of the acid into the supernatant water, neither cause 
alone being sufficient to electrolyse the stannous chloride. 

Similar phenomena are observed with cadmium chloride and cad- 
mium, the metal being attacked with difflcnlty by very dilute hydro- 
chloric acid, but zinc, which is easily attacked by the dilate acid, 
does not give similar results. N’ickel gives negative results, probably 
because the surface of the metal becomes polarised, and aniamony 
and bismuth give n^ative results because they are not attacked by 
hydrochloric acid. C. H, B. 

Solidification of Dilute Solutions of Antimony in Tin. By^ 
F. W'. Kusteb {Zeit physikal. Ohertu^ 12, 508 — 513). — ^Heycock and 
Reville (Trans., 1890, 376) were the first to point out that the solidi- 
f^g points of dilute solutions of antimony in tin are higher than 
that of pure tin, a result which they explain by assuming the forma- 
^on of solid solutions in these cases. The author shows that this is 
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most probably an instance of isomorpbons mixture similar to tliosef 
wbicli be bas himself investigated (Ab'str., 1890, 1209). H. C. 

Action of Water on Disodimn Platintun TMoplatinate. New 
TMoplatinmn Salts. By B. ScHifEiDER ( J.pr. CAe/w., [2], 48, 411— 
424 ; compare Abstr., 1 892, 944). — When disodinm platinum thio- 
platinate, 2Xa2S,2PbS,PtS4 (AwTioZew, 138, 618) is heated Tvith 
water, with exclusion of air, a deep-red solution and an insoluble 
residue are obtained. The solution contains Bodium thioplatinosate, 
Na^PtSi, which, however, is speedily decomposed in accordance with 
the equation 3jSraaPtS2 4- 4 H 2 O = 2HL2PtS2,Xa2PtS2 + 4NaHO. The 
insoluble residue consists of the salt sodium ^platinum thioplatinafe, 
Xa 2 S,PtS, 2 PtS 2 , a microcrystalline, kermes-brown powder, which is 
decomposed by air with the formation of sodium carbonate and plati- 
num bisulphide, and by hydrochloric acid with liberation of the corre- 
sponding acid, H2S,PtS,2PtSs. A. 6. B. 


Mineralogical Chemistry. 


Native Copper from Yunnan (China). By W. Gowiand 
(CAewi. Xeics, 68, 307).— A specimen of remarkably tough native 
copper, consisting of a flat, nodular nucleus, without crystalline 
structure, and weighing 208*6 grams, but encircled by in crusting 
1 ajers of cuprite and green copper carbonates weighing 89 '5 grams, 
was obtains from an outcrop in the province of Yunnan, China. 
The metal was found to be free from gold, lead, arsenic, antimony, 
bismuth, nickel, and cobalt, but to contain 0*028 per cent, of iron 
and 0*026 per cent, of silver; it being purer than the electrolytic 
copper at the author’s disposal, a direct determination of copper was 
not made, but by difference the percentage of copper was found to 
be 99*946 ; it therefore surpasses in purity many specimens of native 
copper hitherto examined, and in fact may be classed with the Lake 
Superior and Chilian specimens. D. A. L. 

Nickel Arsenide. By E. Wajllee and A. J. Moses (Jahrh. /. 
Mhi.^ 1894, i, Bef. 17, from School of Mines Quarts 14, 49 — 51), — The 
ore from a mine 18 miles from Silver City. Xew Mexico, consists of 
dendritic native silver, enclosed in a grey, brittle arsenide, which is 
found in a matrix of spathic iron ore. The hardness of the nickel 
compound is 5, its streak black, and its structure granular. 
Anal j bis gave I'esults which, on the assumption that silica and silver 
were present as impurities, were as follows : — 

As. Ni. Co. Fe. 

78*67 12*26 6*16 2*92 

These results correspond with those demanded by the formula for 
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skntterudite, in which, cobalfe is replaced bj nickel and iron. The 
authors, therefore, propose the name of nickeUshutterudite for this 
znineral. B. H. B. 

Nattir^ Oxides of Manganese. By A. Gokoeu (BuU, Soc. 
Chim.j [3], 9, 650 — 661). — Manganites . — Four well-crystallised 

samples of manganiie from Ilefeid (Hartz) gare an^yses as 
follows : — 


SiOa- 


BaO. 

PbO.CuO. 

CaO. 

a^O. 

I 0 25 

0-35 

0*15 

0*10 

0-10 

0-30 

n. 0-45 

0-26 

0*30 

0*10 

0-20 

0--20 

in. 015 

030 

— 

0*10 

trace 

0-15 

IV. 0-05 

0-25 

— 

0*05 

0-15 

0-25 


MnO. O in excess. 

HsO. 

TotaL 

I. 

5-9-40 

9-25 

10-40 

10030 

n. 

79-35 

9 40 

10-10 

100 35 

HE. 

79-90 

9-15 

10-45 

100-20 

IV. 80-05 

10-15 

9-40 

100-35 


II has sp. gr. 4*34, hardness 3*5; III has sp. gr. 4*39, hard- 
ness 3*5. 

The percentages of water, and of oxygen in excess of that required 
to form MnO agree with the formula, Mn03,Mn0,H20, excepting 
sample IT which appears to have begun to pass into pseadomorphic 
pjTolasite. The minmal is represented as manganous hydrogen 
manganite, because concentrated boiling nitric acid dissolves half the 
manganese on repeated treatment of the very finely powdered 
mineral. 

Sausmannites . — Three samples from Bmenau were examined ; they 
each gave a red streak and appeared to be free from other oxides of 
manganese. The most noteworthy point is the piesence of zinc 
oxide, not hitherto noticed excepting in the silicates, although the 
author has found 1 — 2 per cent, in diallogite form Dietz. The 
outer friable portion of sample I contained 8 30 per cent, of zino 
oxide. Analyses gave : — 



SiOa. 

PA. 

SOj. 

co> 

OaO. IhlgO. 

KjO^ajO, 

I. 

0*30 

trace 

trace trace 

0-30 0-10 — 

0-40 

n. 

1*45 

0-O5 

0-10 

0*15 

0-70 0-55 0-45 

. j 

0-20 

m. 0-13 

— 

— — 

— 0-20 

txaoe 



ZnO. 

MnO. 

O. 5A Total. 




I. 8-60 

83-40 

7-05 0-05 10020 




II. 1-00 

8810 

6-65 trace 99*40 



m. 7-20 

86-40 

7-03 0-16 100'12 



n has sp. gr. 4 77 ; III has sp. gr. 4*91, hardness 4*5 — 5. 

Allowing fcr the oxide of zino, concentrated nitric acid extracts 
two-thirds of the manganese ; hence the formula of the mineral is 
Mn03,2E0, where B. represents Mn partly replaced by Zn* 
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Braunites. — Two well-crystallised specimens of brannite were ana- 
lysed : — from Saint-Marcel (Piedmont), hardness (5 — 6*5 ; sp. gr. 
4*76 ; and II from Schwarzenbnrg, hardness 6*0; sp. gr. 4*83. l^’o. I 
is the only oxide examined in which cobalt occurs. 


Gtaagne. SiOg. MhO. 

0. 

FegOg. 

CaO. 

PbO,CuO. CoO. 

I. 2-80 9-40 74-68 

7*50 

3-80 

0-50 

0-15 0-30 

H. 0-60 8-15 80-40 

8*35 

0-30 

1-20 

0-85 — 

MgO. KsO,ITa,0,. 

BaO. 

PjO,. 

H.O. 

Total. 

I. 1-00 

trace 

0-05 

0-20 

100-30 

U. trace 0-20 

0*20 

— 

0-20 

99-65 


These analyses indicate the formula (MnSi)02ll0 for brannite, 
where Si02 partly replaces Mn02 and R is chiefly manganese. Boil- 
ing dilute solutions of soda or potash have very little action on finely 
powdered brannite ; hence silica is not present in the free state. As 
the mineral is completely decomposed by hydrochloric acid, rhodonite 
(Si02,Mn0) is not present. Dilute niiric acid (1 : 9) has hardly any 
action on the Saint-Marcel brannites ; hence tephroite (SI02,2Mn0) 
is absent. Rammelsberg’s formula, Si02,Mn03 + 2(Mn02,2Mn0), 
does not correspond with the above analyses. 

The gangue has been deposited later than the main substance in 
each of the minerals examined, for the crystals show no evidence of 
penetration by the gangae, whereas the gangue surface corresponds 
with the projecting angles of the mineral crystals. W. T. 

Heintzite. By O. Ludkckb (Jahrh, /. Ifia., 1894, i, Ref. 19 ; 
from Zeitschr. /. NaUirw,^ 1892, 1-^). — The author admits that his 
heintzite from the pinnoite of Stassfurt (Abstr., 1891, 528), Feit’s 
microcrystalline kaliborite from Schmidtmannshall (Abstr., 1892, 
791), and Milch’s hintzeite (Abstr., 1891, 628) do not differ from one 
another. The composition of the three is 2K2B6O10 + -H 

39H2O. Crystallographical measurements support this view. The 
name of heintzite has priority. B. H. B. 

Microchexnical Investigation of Minerals. By J. Lemberg 
Jahrb.f, Min,^ 1894, Ref. 7 ; from Zeit, deiitsck, geoL Ges,^ 1892, 224 — 
242). — ^The author describes various microchemical tests for dis- 
tinguishing Bcapolite, hauyn, eudialyte, chabasite, and other minerals. 

B. H. B. 

Cordierite in an Eruptive Bock of South Africa. By G. A. 
F. Molengbaafp (Jahr5. /. Min,^ 1894, ^ Mem. 79 — 91). — The rock 
described was obtained from tbe Cornelis River, near Harrismitb, in 
the Orange Free State. It resembles most closely a diabase, and 
apparently forms a dyke in the Stormberg beds. ITnder the micro- 
scope, it is seen to be composed of glass in which crystals of spinel, 
cordierite, and angite occur. Analysis of the rock gave the following 
results. 
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SiOo. TiO,. AljOa. PeaOa. MgO. CaO. 2ffa*0. KaO. 

64'54s 079 19*16 7*23 3-39 2*47 0*67 1*13 

These results correspond with those given hy Osann for the 
cordierite-hearing noiica andesite of Hoyazo. The South African 
rock increases the far from numerous examples of the occurrence of 
cordierite in eruptive rocks. B. H. B. 

Melanite fSrom Missouri. By B. Ha^worth (Zeit, Kryst. 22, 
428; from Proc. Kansas Acad. Set.). — ^Melanite occurs in brownish- 
hlack crystals in cavities produced by solfotaric action on a basic vein 
rock on the eastern fork of the Black River, Reynolds Co. The rock 
consists of triclinic felspar and green fibrous hornblende in a vitreous 
ground mass. Analysis of the melanite gave 

MnO. FeoOj. Al^O^ CaO. ISIgO. TotaL 

0*20 29*35 5*53 3071 0*63 100*30 

Its sp. gr. is 3*6. This is the first recorded occurrence of garnet 
in MissourL B. H. B. 

Iron Ore Deposit in North Sweden. By W. Peteesson and H. 
Sjogren (Jakrh. /. Mtn., 1894, i, Ref. 88 — 89 ; from GeoL Foren. 
Forh,^ 16, 45—63, 140 — 143). — The deposit described, known as the 
Routivare Iron Mountain, is situated about 9 miles from Quickjokk, 
in the Swedish province of Rorrbotten. The ore (Analysis I ) consists 
of iitaniferous magnetite associated with green spinel, olivine, and 
talc. The rock (.Analysis 11) in which it occurs is a highly altered 
gabbro. 

SiO*. TiOj. AI3O3. CfjOg. F63O3. FeO. MnO. UCgO. CaO. 

I. 4 08 14*25 6*40 0*20 33 43 34*58 0*45 3*89 0*65 

IL 47*37 0*25 23*22 0*39 — 6*42 0*28 8*67 6*86 

B3O. RrO. FjO^. 

I. 0*15 0**29 1*32 0*016 

n. 0*63 3*25 3*25 — 

The mineralogical constituents of the ore are as follows. (1) 
Titaniferons magnetite, the main component ; (2) ilmenite ; (3) 
spinel ; (4) olivine ; (5) pyroxene ; (6) chlorite ; and (7), as acces- 
sory constituents, magnetic pyrites and apatite. B. K. B. 

Diabase fix>m Rio de Janeiro. Bv B. 0. Hovet (Jahrh. /. Mu., 
1894, i, Ref. 80 — 81 ; from Min.petr. 13, 211 — 221). — In the 

vicinity of Rio de Janeiro, nnmerons veins of diabase occur, whose 
width varies from a few inches np to 20 yards. The structure 
and character of these veins vary according to the thickness from 
the gabbro structure, with holocrystalline development in the widest, 
through the ophitic to porphyritio texture and hypocrystalline 
development in the narrowest. The anther gives the reanlts of 
analyses of the two extreme varieties. Augite oconrs in two forms, 
namely, ordinary diabase-angite and augite resembling salite. A 00m- 
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paiison of tme salite from Sala, in Sweden, proves, liowever, ttat the 
salite-like angite of the diabase of Hio de Janeiro, Kew Haven, Hew 
Jersey, and Gape Blomedon is not salite. B. H, B. 


Sulplittretted Water from Alexeiewsk. By H. Sattzeff (J. 
pr. Cheni.y 49, 518 — 521). — ^Alexeiewsk is about 20 versts from 
Samara and 5 to 6 from Scbmischlaewka. The mineral water is 
clear and colourless, and has a strong odonr of hydrogen sulphide, a 
faintly saline taste, and a faintly acid reaction. On exposure to air, 
it becomes milky, through separation of sulphur, accompanied by a 
flocculent, black precipitate. The sp. gr. is 1*00141 at 14®. The 
temperature of the spring is 9*3®. The water contains in 10,000 parts 


K2SO4. HajS04. IJTagSsO,. CaS04. CaCCV 

0*1556 1*1302 0*1036 13*5843 2*7287 


MgS04. MgCIj. 
1*7706 0*2550 


S 1 O 3 . SBCjt* 

0*1387 0*1083 0*1354 

E. 0 . R. 

Water and Sea-bottom Deposits from the Eastern Mediter- 
ranean. By K. Hai TERES 14, 624 — 673; compare 

Abstr., 1893, ii, 216), — The anther gives details of analyses of water 
and sea-bottom deposits, examined during the voyage of the ship 
** Pola ” in the Eastern Mediterranean during 1893. G. T. M. 


Physiological Chemistry. 


Respiratory Exchange. By A. Magxus Levy (Tfiuger's ArcTiiv, 65, 

1 — 126). — This is a veiy complete account of experiments on animals 
and men, to show the efrect of inanition and diets of dijffei'ent kinds 
— fats, carbohydrates, proteid, bone, meat, mixed diet — on the re- 
spiratory intei changes. The calorimetric value of foods is also 
discussed. The methods of experiment are fully described. The 
most important result appears to be the absolute and relative increase 
of gas exchange and strength, if a proteid diet is continued for some 
time, W. JD. H. 

Absorption and Elimination of Hydrogen and Nitrons 
Oxide. By N. Gr^hant {CompU rend, Soc, bioL, 1893, 616 — 618). — 
A dog was allowed to breathe a mixture of hydrogen and oxygen 
(4 to 1) ; five minutes after, some blood was collected, and it w«s 
found that the nitrogen normally obtainable from blood was replaced 
by hydrogen ; in a few minutes this was replaced by nitrogen when 
the dog was allowed to breathe air again* 

Another animal was allowed to breathe a mixture of 126 litres of " 
nitrous oxide and 33 of oxygen. The blood gases obtained from 
100 C.C. of blood amounted to 79*2 c.o., of which 42*8 was carbonic 
anhydride, 7*8 oxygen, 2*1 nitrogen, and 26*4 nitrons oxide. The 
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mixture did not produce anaesthesia, on account of the admixture 
with oxygen, as P. Bert showed. The animal was then allowed to 
breathe air, and the blood gases analysed at intervals ; the quantity 
of carbonic anhydride and of oxygen fell and rose respectively to the 
normal, while the foreign gas rapidly disappeared, so that, in half-an- 
hour’s time, none was left in the blood, W. D. H. 

Pancreatic Ferments. By A. Dastre (Gompt, rend, Soc. Biol,, 
1893, 648 — 651). — The experiments described show the independence 
of the two principal ferments contained in pancreatic jnice, amylop- 
sin, and trypsin. Three hypotheses are advanced as possible expla- 
nations ; these are as follow : — 

1. The amylolytic ferment is more solnble and diffusible than the 
proteolytic ferment, and so less firmly held by the glandular cells. The 
first macerations of the gland subst^ce remove it almost completely. 

2. The production of ferments by the pancreatic cell is successive ; 
it is an operation of two acts, of which the first is the formation of 
amylopsin, the second of trypsin. 

3. The Wo ferments are produced at the same time, but the tryptic 

one is in the condition of zymogen, only acquiring its fermentative 
activity after more prolonged contact with the products of the 
cellular activity of the ^and. W. D. H. 

Conyersion of Maltose into Dextrose. By M. C. Tebb (J. 
Physiol,, 15, 421 — 432). — Dried pancreas, mucous membrane of the 
small intestine, Peyer’s patches, lymphaW glands, salivary glands, 
liver, kidn^, stomach, spleen, and striated muscle possess the power 
of converting maltose into dextrose. The relative activities aie ex- 
pressed in the following numbers: — The proportion of maltose to 
dextrose in similar specimens being for the intestine 1 : 8*21 ; for the 
spleen, 1 : 1*35 ; for lymphatic glands, 1 : 0 93 ; for the liver, 1 : 0*8 ; 
for Peyer’s patches, 1 : 0*64; for the kidney, 1 : 0*66; for the 
stomach, 1 : 0 45 ; for pancreas, 1 ; 0*31 ; for the salivaiy glands, 
1 : 0*21 ; for mnscle, 1 : 0*2. The small intestine is, therefore, the 
most active. Serum, bile (slightly), and Benger’s pancreatic fluid 
(slightly) also act in the same way. Peyer’s patches, to which 
Brown and Heron attributed a powerful action in this direction, are 
seen to be very feeble. W. D. H. 

Action of Caxbonie Anhydride on the Diastatic Fennents of 
the Animal Body. By Ebstein and C. Schulze (Virchow's 
Archiv, 134, 475 — 500). — The ferments investigated were the 
diastatic ferments of saliva, of the pancreas, blood-serum, muscle, 
kidney, and liver. In a neutral solution, carbonic anhydride binders 
their activity ; it appears to act like other weak acids in a corre- 
sponding degree of dilution, although in a few experiments with 
saliva a slight increase in its activity was noted. 

In an alkaline solution, carbonic anhydride neutralises some of the 
alkali, and thus increases the activity of the ferment. In an alkaline 
solution of 0*021 per cent, sodium carbonate, or 0*015 per cent, 
disodium hydrogen phosphate, certain salts play the same r6le as 
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carbonic anhydride, neutralising the hindering action of the alkaline 
solution. The salts found in human blood- serum act thus, especially 
sodium chloride, and in a smaller degree, magnesium phosphate, 
MgHP 04 , also. 

Acidity equal to O'Ol per cent, lactic acid stops the action of the 
diastatic ferments of the animal body. W. D. H. 

Influence of GUoroform on Artdflcial Gastric Digestiozu By 
Dtjbs (Virchow^s Archiv^ 134, 619 — ^540). — Chloroform has been 
recommended by E. SalkowsH (JDeufsch, med. Woch., 1888, No, 
16) as a means by which organised ferments can be killed and 
the unorganised ferments left still active. Bertels (Virchow's 
Archiv, 130), however, found that under certain circumstances 
chloroform hinders the activity of pepsin in artificial digestion 
mixtures. This question is taken up in the present paper with 
the following results : — Chloroform increases the activtity of pepsin 
in acid solntions in small doses, but hinders it in large doses ; this 
appears to be due to the fact that large doses of chloroform precipi- 
tate pepsin. The same is true for hydrochloric acid extracte of the 
gastric mucous membrane, except that a greater concentration of 
chloroform (0*6 to 0*7 per cent.) is necessary to produce the harmful 
effect on the fermentative action. This difference depends on the 
presence of proteid matter in the extracts of the mucous membrane* 
The harmful influence of passing a stream of air through the mixture 
is quite analogous. W. D. H. 

Source of Aiumal Heat, By M. Bubkeb (Zeit Biol., 30, 73--^ 
14)2). — This paper contains (1) a very complete dissertation on the 
various views held by physicists and physiologists as to the source of 
animal heat from the time of Lavoisier onwai^ ; (2) a description of 
the methods of animal calorimetry and of the specud precautions taken 
in the present experiments; (3) a full account of experiments on 
animals on different diets. The following table gives a summary of 
the results obtained. 



No. 

Total of the 

Total of the heat 

Mean 

Condition. 

of 

calculated heat 

production by 

percentage 


days. 

production. 

di^t estimation. 

difference. 

Hunger ^ 

S 

2 

1296-3 

1091-2 

1305*2 

1056*6 


Fed on fet ........ 

5 

1510 -1 

1495 *3 

-0-97 

j.-0-42 

Fed on meat and/ 
fat 1 

8 

12 

2492*4 

3985*4 

2488*0 

3958 *4 

Fed on meat 

6 

7 

2249 *8 

4780*8 

2*276*9 

4769*3 

1+0-43 

1 


In the whole 45 days, the amount found by the calorimeter was 
only 0*47 per cent, less than that reckoned from the heat value of the 
food given. The food given is ultimately the only source of animal 
heat. 
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The close agreement between tbe heat production within and with- 
ont the body is seen from the following numbers. 

Heat yalue of 1 gram of dry aubstance 


Burnt in the | Burnt in Thompson’s 
body. caloruneter. 


Flesh fl) 

4-059 

4-000 

(2) 

4-007 

4 000 

Fat (1) 

9-334 

9-423 

.. (2) 1 

1 9-363 

9-423 


This is not surprising nor anything new in relation to fat ; but 
with regard to meat, consisting as it does so largely of proteid, the 
close correspondence of physical and physiological heat values is very 
noteworthy, W. D. H. 

Lymph Formation during Mnsctilar Work. By H. J. HAii- 
BUBGBB {Zeit 30, 143 — 178). — The composition of the lymph 
which flows from a lymph flstnla in the neck of the horse is not quite 
constant. It is the proportion of water to solid constituents which 
chiefly varies ; during the night, there ia an increase of water due to 
diminished metabolism. One must, therefore, carefully distinguish 
between day and night lymph, Aft^ food, the lymph is increased in 
quantity three or four times ; it is, therefore, necessary to distinguish 
between the lymph of rest and during or after feeding. Those consti- 
tuents of the food, such as alkaline salts, which have a water* attracting 
power, appear to be especially potent in producing an increase in the 
quantity of lymph. The increase of lymph production cannot alwa} s 
be explained by rise of blood-pressure in the capillaries and veins, for 
if a horse is made to work, producing a fall of blood-pressure in the 
carotid, the lymph flows in greater quantity than when the animal is 
at rest, and the quantitative composition of the lymph of work is 
different from that of rest, the percentage of solids falling, but the 
water-attracting constituents (chlorine and alkali) rising. 

Even where increased flow of lymph and rise of blood-pressure go 
together, the first cannot he due to the second, as the composition of 
the lymph and of the blood-serum show no correspondence. This is 
against the filtration theory of lymph-formation. 

formal lymph has a much greater osmotic equivalent than the 
serum of the blood. 

In a dead animal, clear lymph continues to flow from the fistula for 
15 minutes or more. These facts are also against the filtration 
theory. It appears probable that the formation of lymph is due to 
the excitation of the capillary endothelium by the metabolic products 
of the tissues. W. I). H. 

Elementary Composition of Ox Pledi. By P. AsounysKY 
(Pjiuger*8 Archiv^ 66^ 346 — 365). — Flesh was diSed, the fat and 
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glycogen ’being removed. The percentagp coTnpo«iifcioTi of the residue, 
mean o£ five analyses, was as follows ; — C, 49*6; N", 15 3 ; H, • 0 
and S, 23-0; ash, 5-2; 0 : N, 3-24. W. D. H. 

Pormalaon of Sugar in the Liver. By M. Bial (PflSgo^s 
ArcTiiv^ 55, 434 — 468). — Prom a review of the literature of the sub- 
ject, and from the author’s own experiments, he draws the conclusion 
that the teaching of Claude Bernard on the pobf-rnortem formation of 
sugar in the liver is amply confirmed. It is formed at the expense 
of the glycogen. Seegen considers that the sugar has its source in 
other substances, such as peptone ; but adequate reasons are given 
to show that this is not the case. Liver substance mixed with 
peptone solution never yields sugar. 

The change of glycogen into sugar is further produced by a 
diastatic ferment, and tHs is believed to be the same as that found in 
the blood and lymph. 

The fact that sugar is formed from glycogen does not, of course, 
exclude its possible formation from proteid. W, D. H. 

Asparagine in the Nutrition of Herbivora. By H. Weiske 
(^Zeit. Biol.t 30, 254 — 278). — Considerable di<!cnssion has occurred as 
to the part, if any, asparagine plays in nutrition, especially as to 
whether or not it is to be regarded as a proteid-sparing food. The 
present contribution to the subject is grounded on experiments on 
rabbits. These show that asparaerine exercises a good effect on the 
animals, that it probably does, under certain circumsiances, act as a 
proteid-sparing food, but that its beneficial effect may be, in part, due 
to its action on the digestive apparatus ; it certainly appears to favour 
the digestion of starch. W. D. H. 

Substance resembling StxTchnine in the Muscles of 
Tetanised Animals. By J. Cocrmont and M, Dotox (Gompt rend. 
8oc. BioLy 1893, 714 — 715). — ^Muscle rendered tetanic by subcutaneous 
injection of the soluble products of the Nicolaier’s bacillus (after a 
constant period of incubation) contains a substance wHoh, like 
strychnine, produces contraction without incubation. This sub- 
stance can be extracted imm the muscles by means of water, and the 
aqneous extract produces symptoms resembling those caused by 
si^ehnine. This substance is considered to be the cause, not the 
result, of the muscular contraction. W. B- H. 

Estimatloii of Proteids and Extractives in Cow’s and Human 
Milk. ByT. Muxx (Virchow^ s Archiv, 134, 501 — 519). — The amount 
of proteid in milk is most rapidly and accurately obtained by estimat- 
ing, according to KjeldahTs method, the amount of nitrogen contained 
in the precipitated proteid. After precipitation of the proteid by 
alcohol, from one-fifteenth to one-thirtieth of the proteids of cow’s milk 
remain in solution. Tannin and copper hydroxide (at the boiling tem- 
perature) precipitate the proteids entirely, and of the two precipitants 
the copper method is recommended as the more rapid. Fresh cow’s 
milk contains, in 100 parts, 0'022 to 0'034 part of extractive nitro- 
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gen ; Imman milk, 0'014 — 0 026 part. The proportion of e'^tractive 
nitrogen to total nitrogen is 1 : 16 in cow’s milk; 1:11 in human 
milk. 

T£ the total nitrogen in milk is determined bj K^eldahl's method, 
sufficient accuracy is usually obtained for the proteid nitrogen by 
multiplying the total niti*ogen by 0 94 and 0*91 in cow's and human 
milk respectively. 

The precipitated proteids consist of casein, albumin, and globulin ; 
the ash free product contains 15*76 per cent of nitrogen. If the 
tiitrogen found by K^jeldahl’s method is multiplied by 6*34, the amount 
of proteid is obtained. Sebelien gives the multiplier as 6*37 fAbstr., 
1889, 450). W. D. H. 

Human. Bile. By O. HvMMiusTEN (Kon, Gps, der Wiss, U^snla, 
Separat-abzug, 1893). — This paper contains careful analyses of human 
bile. The principal new point is that the mncin is true mucin, not 
nucleo-albnmin, as in in ox-bile. W. D. H. 

Work of the Kidney. By W. H. Thompson (/. Physiol , 15, 
433 — 448) — ^A full account of experiments of 'which a preliminary 
statement has already been made (Abstr., 1893, ii, 542). 

W. D. H. 

Elementary Composition of Dog’s Urine on Flesh Diet. By 
F. Metee {Pjluger's Ardkw^ 56, 212 — ^229). — After allo-wance is made 
for the ash. the follo'wing table gives the percentage elementary com- 
position of the organic material in the nrine at different periods. 



61 hooTb after | 
meal. 

! 

Fasting 

condition. 

7 hours after 
meaL 

^ 24 hours 

1 urme. 

Mean. 

c 

23*40 

21 *60 

22*61 

22*05 

1 22*5 

H 

6-91 

6*73 

6*67 

6*70 ' 

' 6*8 



39*02 

39*57 

39*74 

39 66 

1 39*4 

o .' 

30-67 

32 *10 

31*08 

31 *59 

1 31*3 

C.N... . 

0 60 

0*55 

0*57 

0*56 

j 0*57 


W. D. H. 

The Perrocyanide Test for Urme. By J, P. Karplus (Ch&tn. 
Ceiitr.^ 1893, ii, 496; from Gtfitr, Min. Med., 14, 577). — ^In testing 
urine for albumin by means of potassium ferrocyanide and acetic acid, 
a yellow coloration is frequently observed, for 'which no explanation 
has hitherto been given. As it was not improbable that the reaction 
might be due to the presence of nitrites, the author has examined a 
large number of samples of urine from healthy and diseased persons, 
and finds that when quite fresh none of these contain nitntes, but 
that when the urine has remained for periods of upwards of 24 hours, 
the presence of nitrites may frequently be detected. 

Fresh nrine from jaundice patients was found to contain no nitrites, 
but 6 out of 12 samples which had been kept became green on addi- 
tion of acetic acid, and all these, after removal of the bfie pigments, 
gave the nitrite reaction. In testing for biliprasin in such xume, Hut 
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absence of nitrites must, therefore, firsb be proved. In the urine of 
patients taking sodium iodide, free iodine occurred together with 
nitrites. 

The urine bacterium recently described by the author has, in addi- 
tion to its action in forming hydrogen sulphide and probably methylio 
mercaptan, the property of reducing nitrates to nitrites. 

H. G. C. 

Metabolism in Fever. By R. Mat (Zdt Biol, 30, 1 — 72). — ^The 
development of heat is increased in the febrile condition ; this de- 
pends, during hunger, on an increased decomposition of proteid, 
but it can be lessened by the administration of carbohydrates. 

Glycogen disappears in fever more rapidly than at the normal body 
temperature. The ratio R ; 0 is altered in the urine of fever, febrile 
urine being richer in carbon. 

The increased proteid metabolism in fever is, in the chief place, 
due to the increased need of the organism for carbohydrates. The 
degeneration of the cells in causing an increased ontpnt of nitrogen 
is only of secondary importance. W. D. H. 

Chemical Composition of a Lipoma, By O. Schulz and G. 
SCKWALBACH (FJluger'a Archiv, 55, 231 — 239). — ^The fatty tumonr in- 
vestigated contained 22 per cent, of water, 2*25 of connective tissue, 
75*75 of fdt. The fat contained 7*31 per cent, of free fatty acids and 
92*69 of neutral fats. After saponification, 100 grams of the fat 
yielded 94 grams of fatty acids, and 9*9 grams of glycerol. In the 
fatty acid mixture the amounts per cent, present were : Oleic acid, 
65*57 ; stearic acid, 29 84 ; and palmitic acid, 4*59. Cholesterol was 
present in appreciable quantity. W. D. H. 

Physiological Action of Pentoses. By W, Ebstein (VircTiow's 
Archil^ 134, 361 — 363; compare Abstr., 1892, 1506, and 1893, li, 
427). — ^A further contribution to the polemical aspect of this subject, 
in answer to criticisms raised by Cremer. W. D. H. 


Chemistry of Vegetable Physiology and Agriculture. 

Tuberculin. By W. Euhne (ZeiL BioL^ 30, 221 — ^253 ; compare 
Abstr., 1893, i, 233). — Koch’s puiihed tuberculin contains about 
10 per cent, of proteid matter, and it is to this and the changes it 
undergoes under variations of culture, that the present communica- 
tion chiefly relates. The separation of the proteids from one another 
by neutral salts was similar to that usually adopted, and the proper- 
ties and tests for each are fully desciibed. There were found (1) an 
albuminate ; (2) special albuminoses, for which the name acr<halhu^ 
moses is proposed; (3) a deutero-albnmose ; and (4) traces of 
peptone. About one-fifth of the solid matter present is mineral in 
nature. Koch’s tuberculocidin appears to contain small quantities of 
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the same substances ; but, if these^ are removed by alcohol, the sub- 
stance is not rendered wholly inactive, W. JD. H. 

Presence of a Diastatic Ferment in Green Leaves. By S. N. 
Vines {Ann. Agron.^ 19, 555 ; from Annah of Botany, 5,409 — il2) — 
Wortmann, not finding a diastatic ferment m green leaves, in which, 
nevertheless, saccharification of starch is very active, attribnted sic- 
charifjiug power to the living protoplasm itself. The author cites 
the following experiment to prove that leaves do contain a certain 
quantity of diastase. 500 grams of grass were crushed in a mortar 
with 500 c.c. of water, and the liquid allowed to remain for four hours, 
after which six mixtures were made, thus : — (1) 50 c.c. extract and 
50 c.c. thin starch paste; (2) the same, bnt snbseqnently boiled; 
(3) the same, hut with a little thymol added ; (4) the same, bnt with 
5 grams of boric acid added ; (5) 50 c.c. of extract and 50 c.c of dis- 
tilled water ; (6) 50 c.c. of ^arch paste and 50 c.c. of distilled water. 

On the following day, the reducmg sngar present in each solution 
was determined by Fehling*s solution, when the following amounts 
of sugar, in grams per 100 c.c., were obtained : (1) 0-793 ; (2) 0*450 ; 
(3) 0-740; (4) 0-690; (5) 0*444; (6) none. 

It appears, by comparing Nos. 2 and 5 with NTo. 1, tliat about 0 34 
gram of sugar was formed by the action of the diastase in the green 
grass. J. M. H. M. 

Soluble Fermeiits secreted by Aspergillus xdger and 
Penioillium glaucuxn. By B. Bourquelot (dowijpi. rend Soe. liol., 
1893, 653 — 654). — These moulds, grown in Baulin’s liquid, secrete a 
large number of soluble ferments ; thus in A^rgillvs, a diastase, an 
invertin, a maltase, a trehalase (found also in several other fnzi^), 
an inulase, and an emuJsin (in small quantities) were found. In 
Pencillium, there were found the same, some in only small proportions ; 
emnlsin, however, is not mentioned as being present It is added 
that, in certain conditions of culture, proteolytic ferments are also 
formed. W. D* H. 

Non-oi^anlsed Active Proteid Material. By T Bokohxt 
(Pjlnger's Arehiv, 65, 127 — 142), — ^Inactive proteid is the storage 
proteid used in the nutrition of growing plants. The term active 
proteid is applied to that in the cell protoplasm, and it is 
termed non-organised, as it occurs there in granules (proteosomes). 
A large number of plants were investigated by mici*oscopio and 
microchemical analysis. The proteid nature of the grannies is readily 
demonstrable by these means. Their behaviour towards ammonia 
and caffeine distinguishes them from ordinary non-living albumin, 
which is indifferent to these reagents ; they also show the power of 
reducing silver salts. The substance is considered to play the part 
of i-eserve material for the growth of cells and organs. 

VT. D. H. 

Evolution of Free Nitrogen during the Fermentation of 
Horse Excrement. Influence of Urine on the Formation and 
Volatilisation of Ammonia during the Fermentation of Solid 

VOL. LXVI. ii. 10 
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Animal Excrement. By S. Jbntys (BtedE. Genfr., 22, 801—803; 
from Bull. Akad. Sciences de Cracome^ 1892, 303 and 310), — ^The 
results of the author’s experiments indicate that a loss of nitrogen 
may occur during the fermentation of horse excrement. The condi- 
tions on which this loss depends are unknown, but there is some 
reason to suppose it to be due to specific organisms, especially as 
there are microbes which are known to liberate nitrogen from its 
compounds. It seems certain that the nitrogen evolution does not 
depend on the presence of previously formed nitric acid, inasmuch 
as in this case there would be a greater evolution in absence of 
oxygen. 

The presence of urine does not seem to be favourable to change 
in the nitrogen compounds of the solid excrement. The loss of 
ammonia in the mixed excrement is ^ater the larger the proportion 
of urine present. Decomposing solid excrement hinders, to some 
extent, the evolution of ammonia, which becomes fixed, partly by 
acids and partly by microorganisms. It is possible that the dilution 
of the urine has some efEect on the loss of ammonia. N. H. M, 

Exchange of Carbonic Azihydride and Oxygen between 
Plants and Air, By T. Schlobsixg, jun, (Qonipt rend.^ 117, 
756 — 759 and 813 — 816 ; compare Abstr,, 1893, ii, 180). — ^The 
method of experiment which has been already described (lac. cit. 
and Ann, Inst Pastetir^ January, 1893) consisted in growing the dif- 
ferent plants in quartz sand in enclosed vessels under conditions which 
enabled measured amounts of gases to be introduced and removed. 
Excess of oxy^n was absorbed by means of heated copper. Check 
experiments without plants were luade for each series of experiments. 



Carbonic anhydride. 

Oxygen. 

CO 2 
disap- 
peared, 
Og libei^ 
ated«l. 

Initial. 

Final 

Loss. 

InitiaL 

Final* 

Gain. 

1. Flax 

1468*0 

71-0 

1397-0 

978-9 

2529*6 

1560-7 

0*90 

2. Teas 

1592*8 

790-0 

802*8 

930*1 

1778-8 

848-2 

0*95 

a. White miistard. • 

8015-5 

179-4 

2886*1 

852*1 

4115*0 

3262*9 

0*87 

4. „ „ t-l 3707-4 

583*4 

3124*0 

855*8 

4415 *3 

3559*6 

0*88 

5. Algee 

477-8 

66-8 

411*6 

228*8 

761-2 

582*4 

1 

0-77 


In the first series a gain of 8 o.c. of carbonic anhydride and a loss 
of 12 c,c. of oxygen were observed ; in the second series losses of 
10*3 and 9*7 c.c. of carbonic anhydride and oxygen respectively. 
These errors are taken into account in the table of results given 
above. 

The peas did not grow well for want of sufficient nitrogen, not 
having been microbe-seeded. 

* Including amounts absorbed by copper, 
t Sodium carbonate mixed Tdth soiL 
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As a clieck, tlie carbon supplied in soil, in seeds, and in tbe 
carbonic anhydride was estimated, as well as the final amounts in 
soil, plants, and carbonic anhydride recovered. The results were as 
follows : — 


Experiment. 

C at commencement « • . • 
G at conclusion • * * 

1. 

834-4 

787-0 

2. 

1088-8 

1090-3 

3. 

1687*9 

1648*1 

6. 

265-6 

256-9 

Difference 

-47-4 

+ 1-5 

-39-8 

-8-7 


The losses in Experiments 1 and 3 are probably due to absorption 
by tbe glass, which was always very alkaline. Assuming this to be 
the case, and applying the correction, the relations CO3 : Oa would 
become for (1) 0*84 and for (3) 0*85. 

In the case of Experiment 5 with alga? (mainly Frotococciis vulgaris^ 
with ChlorococGiim mfiisionum^Ulothriz and Scenedesmus quaxiri- 

caiida) the following nitrogen results are given: — ^Nitrogen gas 
introduced 863*1 c.c., extracted 863*3 c.c. ; gain = 0*2 c.c. The 
indirect method, in which the initial amounts of nitrogen gas, nitrogen 
in the soil and in the nutritive solution, and the final amount as gas 
and in soil and alg® together were determined^ gave identical results, 
namely, 1107*7 nnlligrams of nitrogen. NT. H. M. 

Chemical Nature of Cytoplasm and CeU Nucleus. By E. 
iSACHA^EUS (Chem. Oentr.^ 1893, ii, 461 ; from JBer, deiiUch, BoL Zeit.^ 
11, 293). — ^The author regards the following points as proved with 
regard to the distaribntion of proteld compounds in the cells : the cell 
protoplasm and cell nucleus consist to a large extent of substances 
which are insoluble in artificial gastric juice, the greater proportion 
of these being the chromatin substances of the cell-nucleus (nuclein). 
Tn their reactions, the latter agree with the undigested portion of 
the salmon spermatozoa from which Miescher prepared nndeic acid. 
The other insoluble portions show different reactions, and are classed 
together by the author under the name plastin. 

The cell protoplasm and cell nucleus contain in addition proteids 
soluble in the digestive fluid, the nucleoli being in many carefnlly- 
examined cases especially rich in these substances, whereas cell 
protoplasm, especially in fully-grown plant cells, frequently contains 
them in but small quantity. H. G. 0. 

Carbohydrates of the Fmit of the Kentucky Coffee Nut 
Tree (Gymnocladus canadensis). By W. E. Stoke and W. H. 
Test (Amer. Ghem, J., 15, 660 — 663). — The fruit consists of a leathery 
pod from 3 to 10 in. in length, and contains from two to six brown, 
oval, and very hard seeds embedded in a greenish, waxy pulp or gam. 
This gum has a sweet but very disagreeable taste, and at the time 
of ripening is soft and easily removed, although later it becomes 
homy. It contains no galactose, galactan, or starch, but abundance 
of soluble reducing sugars and pentosans. 

The alcoholic extract yielded cane sugar (15 per cent.), [n]j, = 
fi5*4®, and glucose (15 per cent.). 

The gummy residne, on hydrolysis with dOute snlphurio acid, 

10—2 
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yielded an insoluble substance resembling cellulose, and a thick, reduc- 
ing syrup ’W'hicli gave the furfuraldehyde reaction for pentoses. The 
osazone melted at 175 — 180°, indicating a mixture. This was separ- 
ated by means of alcohol and water into two fractions : the fii-st 
proved to be glucosazone (m. p. 204 — 205°), soluble in alcohol bub 
insoluble in boiling water ; the second (m. p. 153®) was probably 
arabinosazone (m. p. 158 — 160®), insoluble in alcohol but soluble in 
boiling water. The latter gave abundance of furfuraldehyde when 
boiled with strong hydrochloric acid, and its alcoholic solution was 
optically inactive, so that it was not xylosazone. The glucose and 
arabinose probably exist in the original gum in combination as gluco- 
aToharu Jn. W 

Sugar fcom Apple Pectin. By E. W. Baueb (Landic, Yersuchb- 
43, 191). — ^Apple pectin, extracted with alcohol, was boiled for 
four hours with 0*5 per cent, sulphuric acid, filtered, and polarised, 
yfhen a rotation of + 17° was observed. The filtrate, treated with an 
equal volume of alcohol, became clear after being kept for a year, and 
had an agreeable odonr of ethylic malate. After neutralising with 
baryta, and evaporating the filtered solution under diminished pres- 
sure over sulphuric acid until of constant weight, a substance (2*76d 
grams) was obtained which proved by its optical properties ([a]n = 
4-18 77 °) and its osazone (microscopic, gold-coloured needles melting 
at 170®) to he xylose, produced, by hydrolysis from xylan present m 
apple pectin. 3JT. H. M. 

Foxmatiozi of Pectm by the Action of Limeonthe Sugar-Cane. 
By H. C. P. G-eeeltgs {Chem, Cmtr., 1893, ii, 531 ; from Arch. Jain 
SvJkerindustriey 1893).^ — The pectin which is always found in the juice 
of the sugar-cane during the manufacture of sugar is formed by the 
action of lime on the fragments of the cane which are present. Its 
formation may be prevented by carefully fiOltering off tbe latter, or it 
may be precipitated with barium chloride in alkaline solution. 

The crude wax of the sugar-cane may be purified by recrystallisa- 
tion from alcohol, and then forms white, crystalline plates melting at 
82®, and boiling at 146° [?]. Unlike other waxes, it does not consisc 
of ethereal salts of fatty acids, but is chiefiy composed of a saturated 
alcohol having the formula OMH 25 O [?] ; the latter, on distillation with 
soda lime, yields a hydrocarbon melting at 92°, and boiling at 225°. 
Dumas and Leroy have recently obtained similar results in the case 
of American sugar-cane wax. 

When the syrup from the centrifugals is heated by live steam, 
a thick froth is formed which may readily he removed, and 
which otherwise adheres to the sugar, crystallising out on direct 
evaporation. It has approximately the same composition as the 
i^up, but contains rather more ash and fat. The froth can only be 
obtained from a purified syrup to which these impurities have been 
added, by mixing with them a little bicarbonate, fram which it would 
appear that the evolution of gas is necessary for its formation. In 
the crude syrup this is probably brought about by the carbonic 
anhydride evolved in the decomposition of the glucin present. 

H. G. 0. 
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Occurrence and Detection of Indican in Plants. Bj H. 
IIOLISCH (Chenu Centr.^ 1893, li, 667—668 ; from Zeit, Osterr. AjpoiJu 
Terein^ 31, 524). — ^Indican only occnrs in about 10 pbanero^mons 
species of the vegetable kingdom. Whether a plant contains indican 
can be rapidly decided by the following test: — Fragments of the 
plant are boiled for about half a minute in a test tube with 2 per 
cent, ammonia solution, filtered over a platinum cone, and extracted 
with a little chloroform. A similar experiment is earned out with 
2 per cent, hydrochloric acid. In the presence of indican, one or 
both of the chloroform extracts is coloured blue. Indican may 
occur in many of the organs and tissues of the indigo plants, but is 
mainly found in the foliage leaves. The statements found in the 
literature of the subject that indican occurs in ^ercurialis perennis^ 
Jlflampyriim arvense^ Pohjgonnvi Fagopyrvm^ Phytolacca deeandra, 
Jlonotropa PLypopitys^ Praxinus excelsior^ Coronilla Emerus, and 
are inaccurate. A chromogen does occur in the 
organs of the fresh toothwort (LatltrcBa Syuamaria)^ 'which yields a 
blue colouring matter with dilute hydrochloric acid ; but this is quite 
distinct from indigo. A. H. 

Amoimt of Maltose and the Ferznentability of Wort and 
other Extracts. By 0. Eeinke (Bied. Centr.^ 22, 839 — 840). — 
3dalt dried at 80® contained water (5 per cent.), and extract (73'15 per 
cent.) yielding 70 per cent, of maltose and 17 per cent, of dexmn 
after inversion and deduction of the maltose. When very lightly 
dried, the maltose was 5 per cent, higher and the dextrin 5 per cent, 
lower. In highly-dried malt, the amounts of maltose and dextrin were 
respectively 7 per cent, lower and 7 per cent, higher. 90 per cent, 
of the maltose fermented at 30®. 

As regards extracts for the manufacture of spirit, the foUo'wing 
peicentage results are given for sweet potato extracts : — 



1. 

2. 

8. 

4. 

Maltose in extract. . . • 

64-84 

67*16 

60*60 

68-09 

Dextrin in extract. . . • 

1404 

13*46 

14*41 

15*90 

Fermentable maltose. . 

58-36 

60*44 

54*54 

61-28 

In the filtrate : 





Saccharimeter® Ball • . 

25*00 

20-80 

25-10 

17-3 

Maltose 

16*21 

13-97 

14-Ou 

11-78 

Fermentable maltose. . 

14*59 

12-67 

12-6 

10*6 

Dextrin 

3*51 

2-80 

4-02 

2*75 


When the fermentation is complete, there is generally only 6 per 
cent, of dextrin left. When the 90 per cent, of fermentable malt^ 
is calculated as dextrose, and the amount of dextrose corresponding 
with half the dextrin added, and the whole multiplied by 64*64, the 
result gives the amount of alcohol to be obtained &om the extract. 

K H. M. 

Composition of Seeds and Etiolated Sprouts of Hemp 
(Cannabis sativa) and of Sunflower (Helianthus annuus). By 
S. Fbaneport {Landw, Yersnohs-StaU 43, 143 — 182). — ^A qualitative 
ex Lxniigation, the details of which are given, showed the presence 
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of ihe following compounds in liemp seeds : — Proteids, nuclein, and 
other indigestible nitrogenous compounds, organic bases, lecithin, chol- 
esterol, glycerides, cane sugar, non-crystalline soluble carbohydrates, 
hemicellnlose, citric acid, cellulose, pentosan, and mineral matters- 
Detmer failed to find soluble carbohydrates in the seeds (Physiol. 


Chem, Untersuchung uher d. Keimmig olhaltigen Sa7ne7i, p. 88). The 
quantitative results are next given (per cent.). 

Gf-lycerides and 


Proteids. Nuclein. &c. 

Lecithin. 

CholesteroL 

fiM &t <7 acids. 

18*63 3*36 

0*88 

3-07 

30-92 

Cane-sugar and other Crude 
soluble carbohydrates, fibre. 

Soluble 
organic acids. 

Ash. 

Kot deteimined. 

2*59 26*33 

0*68 

5-551 

11-03 


As regards the changes which take place during germination, 
Detmer (loc. dt.) showed that the fat diminishes in amount, and is 
replaced by starch, cellulose, &c- Owing to the difficulty of obtain- 
ing large enough quantities of sprouts, the author only made a 
quantitative examination for certain constituents. Anparagin and 
two compounds, probably glutamic and glyoxylic acid respectively, 
were found. 

The sunflower seeds and sprouts were more thoroughly investi- 
gated. The seeds were separated from the shells, and the two 
portions, which had the relation 53*6 : 46*4, sepaintely examined. 
The percentage composition was found to be as follows 


I 


Protsids 

Nuclem, &c. 

Lecithin 

Crude fat 

Cane sugar and other soluble carbohydrates! 

Crude fibre 

Soluble organic acids ....i 

Ash 

Not determined 



Whole 

seeds. 


13*50 
0*61 
0*23 
80*39 
2-13 
81 -14 
0-30 
2-86 
19 T4 


The seeds freed from shells contain also pentosan (soluble, 0*87 ; 
insoluble, 1*87 per cent.). They contain no, or almost no, hemi- 
cehnlose. The shells are very poor in nitrogen. They contain 
hemicellulose. When the shells are kept in contact with 0*5 per 
cent, soda for a day, and the residue washed and boiled with 2 per 
cent snlphnric acid, a sugar was obtained which, when isolated, proved 
to be xylose. 

The quantitative examination of the etiolated sunflower sprouts 
showed the presence of asparagine and glutamine, malic add, and 
considerable amounts of soluble carbohydrates. Mtrogenous 
organic bases were present only in very small amounts. Cane 
sugar, cellulose, bemicellulose, and pentosans were also found. The 
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percentage composition o£ the dried sprouts freed from shells was as 
follows : — ► 

Asparagine and Cane sugar, 

ProteTds. Kucletn, &o. glutamine. Lecithin. Fat. Ac. 

15-00 4-56 4-05 0*85 24*54 14-75 

Soluble 

organic acids. Crude fibre. Ash. Not determined. 

2-4Ji 11-52 4-09 18-21 

In order to compare the composition of the seeds with that of the 
sprouts, the quantities were calculated on the assumption that the 
amount of ash in both is practically the same. The results show 
fii*st a great dimiuntion in the amount of proteids, whilst the in- 
soluble nitrogen compounds (nuclein) increased considerably (0*96 
to 4*05). Unlike the etiolated sprouts of vetches and lupins, which 
contain considerable quantities of nitrogenous organic bases, the sun- 
flower sprouts contained a very small amount. Another difference is 
the increase of lecithin (0*44 to 0*71 per cent.). Schulze observed a 
loss in lupins and vetches. The percentage of fat became much lower 
during germination, whilst the soluble carbohydrates increased. 
There was no loss of nitrogen during germination. H. M. 


Develppment and Maturation of Cider Apples. By L. Lixdbt 
(C omp A rend., 117, 696 — 698). — ^Apples were tiken every two weeks 
(from 24th J^y to Srd November) ^m the same tree and analysed. 
The average weight of the apples at each date was as follows 
(1) 24th July, 21*5; (2) 7th August, 34*0; (3) 23rd August, 46*U; 
(4) 7th September, 50*2 ; (5) 21st September, 60*3 ; (6) 4th Octo- 
ber, 68*7; (7) 18th October, 75-3; and (8) 3rd November, 76*5 
grams. The percentage composition of the apples at the different 
dates was : — 


Staitsh. 

Saccharose. 

Xnreit 

sogar. 

Acidity. 

Celltilose 

substance. 

^STitiogenous 

matter. 

Ask. 

1. 4-8 

1-1 

6‘4 

0-5 

4-4 

— . 

0-4 

2- 4-8 

1-2 

6-8 

0-5 

31 

0-6 

0-4 

3. 4-9 

1-2 

8-3 

0-4 

3-2 

0*S 

0-4 

4. 5-8 

2-3 

8-3 

0-4 

2-8 

0-3 

0-3 

5. 3-8 

2-5 

8-3 

0-3 

2-8 

0-3 

0*3 

6. 3-3 

3-2 

8-2 

0-2 

2-7 

0-3 

0-2 

7. 21 

3-7 

8-6 

02 

2-6 

0-4 

0-3 

8. 0-8 

2-9 

9-4 

0-2 

— . 

0-3 

0*2 


The apples were green until September 7, at which date the pips 
began to become coloured. The chief change is in the starch, whitm, 
as ripening proceeds, becomes converted into what seems to be a 
mixture of saccharose, glucose, and levnlose. It is possible that a 
portion of the saccharose had migrated from the leaves, but it is 
probable that some of it is furnished by the starch. The same disap- 
pearance of the accumulated starch, and, coincidantly, an increase of 
saccharose and invert sugar was also observed in apples allowed to 
ripen after being taken from the tree. N* H. M. 
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Nitrification of Prairie Soils, By J. Dumont and J. Ceoohe- 
TELLE (OompL rend,j 117, 670 — 673). — ^Bonssinganlt, and more 
recently Breal, have shown that prairie soils con^n comparatively 
small amounts of nitrates, so that the enormons amount of organic 
nitrogen becomes very slowly available for vegetation. It seemed 
likely that the slow nitrification is dne to insufficient alkalinity. The 
authors accordingly instituted experiments in which two difEerent 
soils (containing respectively 6*84 and 5*76 per cent, of humus) were 
exposed for three or four weeks, after being treated with various 
amounts (0*1 to 1*0 per cent.) of potassium carbonate, chloride, and 
sulphate, and sodium carbonate (each alone) ; check experiments were 
made in which nothing was added. At the conclusion of the experi- 
ments the soils were extracted, and the nitric acid estimated. Similar 
experiments were made in which arable soils (containing 2*9 and 1*08 
per cent, of humus) were treated with the various salts, and exposed 
for 15 days. 

The results of the experiments show that with the rich soils an 
addition of 0*2 to 0*8 per cent, of potassium carbonate increases 
nitrification, whilst larger quantities are injurious. Potassium sulph- 
ate (0*7 to 0*8 per cent.) gave rise to increased nitrification. 
Potassium chloride had only a slight efEect, the nitric nitrogen per 
cent, being raised from 0*008 per cent, to 0*01 per cent, with 0*025 
to 0*3 per cent, of the salt. Sodium carbonate had no beneficial 
efEect, nitrification being lessened when more than 0*15 per cent, was 
appH^ to the soil. 

In the case of the experiments with arable soils, in which only one 
amount of each salt was applied (0*2 per cent.), the best result was 
obtained with potassium sulphate. It remains to be ascertained what 
amount oi the salt gives the best results. N. H. M. 

Comparative Bhsperiments with various Phosphates. By 
O. Krllnee, T. Kozai, Y. Mobi, and M. Nagaoxa (Laitdio, Yersuchs-^ 
jSfaf.,43, 1 — 14). — ^Experiments have already been made on the effect 
of different phosphates on iirigated soil {ibid,^ 41, 305). The results 
now given were obtained on ordinary amble land, consisting, like the 
iirigated soil, of sand mixed with volcanic ashes, rich in easily de- 
composable aluminium silicates, iron, and humus, but containing very 
little lime. The mannres employ^ were double superphosphate 
(with 47*84 total and 43*65 per cent, of phosphoric acid, soluble in 
water), precipitated calcium phosphate (with 29*35 total phosphoric 
acid), basic slag (with 21*75 per cent, of phosphoric acid;, steamed 
bone meal (with phosphoric acid, 23*06; ni^gen, 3*87 ; and fat, 1*33 
per cent.), crude bone meal, freed from fat (phosphoric acid, 19*70 ; 
nitrogen, 4*74 ; and fat, 1*93 per cent.), crude crushed bone (phos- 
phoric acid, 21*66; nitrogen, 4*61; and fat, 14*07 per cent.) and bone 
abh (containing 30*465 per cent, of phosphoric acid). The experi- 
ments were conducted in Wagner’s zinc cylinders, 60 cm. in diameter, 
and 1 m. deep. Calcium carbonate (1000 l^os. per hectare), 
2 iota&sium sulphate (200 kilos, per hectare) and ammonium sulphate 
(containing 50 kilos, of nitix>gen per hectare) were mixed with the 
boii as well as the phosphates, which were each applied in two 
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quantities, 50 and 100 to 100 and 200 kilos, per hectare. There were 
48 cylinders, six withont phosphate and six with each manure (three 
with the smaller and three with the larger amount). Barley was first 
sown. After the plants were cut and the stubble mixed with the soil, 
millet was sown, next wheat, and lastly buckwheat. The total dry 
substance, and the amount of phosphoric acid removed from the 
various cylinders is given in tables. The larger amounts of manures 
gave in every case higher yields than the smfiler, bub as they did not 
in every case have their full effect, the results obtained with the 
smaller quantities are the more suitable for comparison. Taking 
first into consideration the effect on the first growth (barley), super- 
phosphate gave the highest yield of dry produce, which contained 
21*0 per cent, of the total phosphoric acid applied. The next most 
efficacious manure was steamed bone meal, of which 16 6 per cent, of 
the total phosphoric acid applied was found in the prodnce. Then 
pi’ecipated calcium phosphate, crude bone meal free from fat, crude 
crushed bone, basic slag, and, lastly, bone ash. The produce obtained 
under the influence of these manures contained respectively 13‘8, 12*4, 
12*6, 13*1, and 5*0 of the total phosphoric acid applied. It is note- 
worthy that the high percentage of fat in the crushed bone (14*07) 
did not hinder the ntilisation of the phosphates. 

As regards the effect of the mannres on the subsequent growth 
(millet, wheat, and buckwheat), there was a decided but different 
effect in each case. The results, which are shown in a curve, indicate 
a great similarity in the aft^-effect of the superphosphate, the 
steamed bone meal, and the precipitated phosphate and also the basic 
slag, all of which were chiefly utilised by the first two growths. The 
slight effect produced by the superphosphate and the precipitated phos- 
phate in the after-growths was due to their diminished solubility iu 
contact with the soil, but better results were expected with basic slag. 
Both the crude bone meal and the crushed bone, which had but little 
influence ou the first crop, had very considerable effect on the succeed- 
ing crops, and their action would probably have continued long. 

Of the different bone mannres applied, the crude crushed bones 
gave the greatest total yield ; next the bone meal freed from fat ; and 
lastly, the steamed bone meal. The results show that, under the 
prevailing climatological conditions, fat also acts in unlocking the 
calcium phosphate, although more slowly than the nitrogenous matter. 

Bone ash becomes gradually and uniformly available for the roots. 
It is not suitable for damp rich soils, H. M. 


Analytical Chemistry. 


An Automatic Extractor. By W. D. B[oexe (Okem, 27ew», 68, 
250). — ^The following arrangement is devised to effect the delivery 
of a definite quantity of water in portions of equal volume at regnlar 
intervals. A bottle of the desired capacity is fitted with a stopper. 
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bored 'with two boles, each carrying an open tube ; the tubes pass 
just through the stopper internally, but externally one of them is 
short and straight, and terminates with a constricted orifice, whilst the 
other is bent t^ce at right angles, and extends down the whole height 
of the bottle ontside. In nse, the bottle is filled with water, stoppered, 
and inverted, and water can then be cansed to escape from the short 
tube at any desired rate by regulating the snpply of air admitted 
through the other tube. This regulated water supply drops into a 
recep^le suspended below the bottle, and provided with an adjust- 
able inverted siphon inside, by which any required volume of water 
can he antomatically drawn ofi at a time, and utilised for washing a 
precipitate or other purpose. D. A. L. 

Limge’a Gas Tables. By A. Lwoff (^Zeit angw. Ghem,, 1893, 
443—445). — In Lunge’s original tables, a correction for pressure 
down to 710 mm. is given. The author has now also corrected the 
volumes for pressures varying from 680 to 710 mm. L. de K. 

Indicators for Titrations with Standard Sulphide Solutions. 
By P. Williams (Cheni, Xeivs, 68, 236). — The author has compared 
the delicacy of the following reagents when used as indicators for 
titrations with standard sulphide solutions : — ^I. A solution of sodium 
tartrate, treated with a small quantity of caustic soda and lead acetate, 
and heated until clear. II. A solution of potassium nitropmsside, 
saturated with soda, evaporated nearly to crystallising, and treated 
with 4 parts of alcohol, and filtered. With the first reagent 
0*0000245 gram, with the second 0*0000982 gram of sodium sulphide 
in 1 c.c. may be detected. D. A. L. 

Estimation of Dissolved Oxygen in Water. By C. M. 
VAN Devektee and B. H. JxJkgens {Ghem, Gentr,, 1893, ii, 646; from 
MaandhL natiiuruf,^ 18, 72). — The method described depends on 
the fact that when iodine is set free from potassium iodide by means 
of free nitrons acid, nitric oxide is formed, but that if chssolved 
oxygen is present, the latter combines with tiie nitric oxide, forming 
NOa or NaOs, which in presence of acid liberates a fresh quantity (S 
iodine. 

Xote hy Abstractor , — The method is almost exactly identical with 
that described by Thresh (Trans., 1890, 186), with the modification 
that instead of carrying out the titration in a current of coal gas, 
the liquid to he tested is covered with a layer of petroleum. 

H. a. 0. 

Estimation of Nitrogen in Coal Gas. By L. L\ng (Oheni. 
Centr,, 1893, ii, 773 ; from 7. /. GasheLy 493—494). — 20 c.c. of the 
sample of gas is measured in the Bnnte’s burette, mixed with 125 c.c. 
of air, and exploded in a Hempel’s pipette. Carbonic anhydride and 
oxygen are now absorbed as usn^, and the remaining nitrogen is 
measured. Any excess over the amount of nitrogen present in the 
air is supposed to liave been present in the gas. L. de K 
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Adulteration of Basic Slag. By B. Wbampelmeteb ( Laiyhc . 
Vetmchs-Siat,^ 43, 183 — ^190). — ^Natural phosphorite is sometimes 
coloured so as to resemble basic slag ; finely powdered coal is some- 
times added for this purpose. The following methods for detecting 
adulteration are given; — (1) Estimation of loss on ignition in a 
Bossier furnace. The loss in old samples of basic sl^ is slight, 
•whilst with fresh samples there is again owing to oxidation. (2) 
Estimation of substance soluble in warm water after ignition. ( 3) 
Determination of sp. gr. Basic slag has a sp. gr. = 1-9 or higher, 
whilst all the other phosphates examined varied from 1*1 to 1*6. 
(5) Estimation of phosphoric acid soluble in citric acid (Loges* 
method) and in ammonium citrate (Petennann’s method), Resnlts of 
examination of various phosphates show that the microscopic ex- 
amination and sp. gr. alone are generally sufficient for ascertaining 
whether the slag is genuine or not. In two cases, however, the 
microscopic examination, solubility in water, citric acid, and ammon- 
ium citaite indicated genuine slag, whilst the low sp. gr. and the 
high loss on ignition clearly pointed to adulteration. 

The suspected sample should always first be examined with a 
microscope, then, if necessary, the loss on ignition and sp. gr. and 
solubility in water deteimined, lastly, if any doubt remains, the 
solubility determined by Loges’ and Petermann’s methods. 

K H. M. 

EstimatioxL of Oarbon in Steel. By B. Lobexz {Zeit angic. 
Chem,^ 1893, 635 — 637). — The author, in reply to de Koninc^ states 
that fnsion with lead chromate in a current of oxygen at a white heat 
(Abstr., 1893, ii, 491) causes the complete oxidation of the carbon, 
and doubts whether the same satisfactory result could he obtained by 
the use of borax or microoosmic salt, even when mixed with copper 
oxide. L. oe K. 

Volumetric Estimation of Silver. By G. DE>UGi:s {Cornpt rend.^ 
117, 1078 — 1081). — The reaction between silver nitrate and potassium 
cyanide, with formation of silver potassium cyanide, pioceeds regu- 
larly in preseuce of ammonia, and the end reaction is made very 
sensitive by adding a small quantity of potassium iodide to the 
liquid. The result is not affected by considerable variations in the 
proportion of ammonia, or by the presence of alkali hydroxides, 
carl^nates, chlorides, bromides, phosphates, &c. It is, therefore^ not 
only a vezy accurate process for the estimation of hydrocyanic acid 
or cyanides, but, by using a standard solution of poti^inm cyanide, 
it can be employed for the estimation of any silver compound what- 
ever. 

A solution of about 10 grams of potassium cyanide per litre is nsed, 
and will remain unchanged for many days, its stability, especially 
in hot solutions, being increased by the pmsence of excess of alkali. 

The quantity of substance taken for analysis should contain about 
one-thousandth of a gram equivalent of silver, and is dissolved in 
10 c.c. of ammonia solution and 5 c.c. of water, with the aid of heat 
if necessary. The ferropyanide, bromide, and iodjde will not dissolve 
until the standard cyanide solution is added. The phosphate, arson- 



120 


ABSTRACTS OF CHFMIOAL PAPERS* 


ate, oliroinate, oxide, and sulpbide slionld be dissolved in nitric acid 
and tben mixed with excess of ammonia. In all cases the liquid con- 
taining a slight excess of ammonia is mixed with 20 c.c. of standard 
cyanide solution, about 100 c.c. of water, and a small quantity of 
potassium iodide solution, and decinormal silver nitrate solution is 
added gradually with constant agitation until a slight, permanent 
turbidity is produced. The difference between the volume of silver 
solution required and that required for the 20 c.c. of standard cyanide 
solution alone, gives the quantity of silver present in the substance. 

This process is available for the volumetric estimation of precipi- 
tates of silver chloride ; the direct estimation of chlorides in liquids 
of animal origin ; the determination of the xantho-uric compounds in 
urine by precipitation with ammoniacal silver nitrate solution, and 
estimation of the excess of silver in the filtered liquid ; estimation of 
potassium iodide by precipitation with ammoniacal silver nitrate solu- 
tion; and estimation of all substances such as acetylenes, arsenic 
hydride, antimony hydride, aldehydes, carbonic oxide, <fec., which are 
capable of altering the strength of alcoholic, ammoniacal, or acid 
solutions of silver salts. C. H. B. 

Electrolytic Analyses. By F. Budoeff (Zeit angio. Ckem., 450 
—453). — The anthor, in reply to Classen, objects to the processes 
given in that chemist’s work, and thinks his own methods are mol's 
accurate (compare Abstr., 1893, ii, 93 — 05). L. de K. 

Volumetric Estimation of Copper with Sodium Sulphide. 
By A. Boe 2 ^trX(tCR (^Zeit, aiigw, Chem,^ 1893, 517 — 524). — The 
author prepares the sodium sulphide solution by dissolving 40 grams 
of the commercial sulphide in i litre of water. This solution is 
standardised by means of a solution containing 69*278 grams of crystal- 
lised copper sulphate per litre. 10 c.c. of the solution is mixed with 
a little ammonia, and titrated in the cold with the alkaline sulphide 
until a drop of the supernatant liquid gives no coloration with acetic 
acid and potassium f errocyanide. The procebs may be used in presence 
of zinc. The copper solution is rendered alkaline with ammonia, and 
any iron oxide is filtered ofE. The addition of the sulphide may at 
first also precipitate a little of the zinc, but this rapidly redissolves as 
long as a tmce of copper is present. The process may be recom- 
mended for the assay of brass, commercial copper sulphate, and a 
variety of copper sulphate disinfectants. L. de K. 

Separation of Lead from Copper by Electrolysis. By H. 
Ifl’issENSOX {Zeif, angw. Chem,, 1893, 646). — The author states that 
Budorff is wrong in supposing that the electrolytic separation of 
copper from lead is only succebsful when the lead is present in minute 
quantity, and proceeds as follows : — I gram of copMr ore is dissolved 
in 30 c.c. of nitric acid of 1*4 sp. gr., diluted to 180 c.c. and electro- 
lysed carefully according to Classen’s directions. An accurate estima- 
tion of the copper is obtained, even in the case of ores containing 12 
percent, of lead to 20 per cent, of copper. L. de K. 
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Electrolytic Separation of Metals of the Second Group. By 
S. C. ScHMUCKER anorg. Chem,, 5, 199 — 210). — The anthoi* 

adds to the solntion an excess of bromine to ensure the highest 
degree of oxidation ; tartaric acid is next added, and then an excess 
of ammonia. The solution, after being put into a platinum dish, is 
now electrolysed as usual, the strength and duration of the current 
varying somewhat according to the nature of the metallic salts. For 
instance, in the sepai-ation of copper fivDm tin, the solution containing 
about O'l gram of each metal in 175 c.c. of liquid was exposed to the 
galvanic action for 17 honrs, the current yielding 0*4 c.c. of electro- 
lytic gas per minute. The copper was completely recovered, and 
perfectly pure. 

The tartaric acid method has proved successful in the separation of 
copper from arsenic, antimony, and tin ; cadmium from antimony ; 
cadmium from tin ; cadmium from arsenic ; cadmium from arsenic, 
antimony, and tin ; bismuth from arsenic ; bismuth from antimony ; 
bismuth from tin ; bismuth from arsenic, antimony, and tin ; mercury 
from tin ; mercury from arsenic ; mercury from antimony ; mercury 
from arsenic, antimony, and tin. The author has not, as yet, tried 
any experiments with lead when mixed with tin, arsenic, or antimony. 

L. DE K.‘ 


Estiznatioii of Manganese Ozides by means of Hydrogen 
Peroxide. By H. 0. Joxes (Compi, rend,^ 117, 781 — 783). — ^The 
method described by Carnot (Abstr., 1893, ii, 427) is only a special 
case of the general method described by the author (Amer. Ohejn. 

12, 275), which is applicable also to the higher oxides of lead. 

C. H. B. 

Detection of Nitronaphthalene in Mineral Oils. By N. 
Leonard {Chem. Newsy 68, 297). — a-Nitronaphthalene is added to 
mineral oils to remove the fluorescence, and may be detected by gently 
warming and a^tating the oil with zinc dust and hydrochloric acid ; 
the characteristic odour of a-naphthylamine will indicate the previous 
existence of the nitro-derivative ; this may be confirmed by xhe blue 
precipitate, quickly changing to purple, obtained when ferric chloride 
is added to a poition of the acid aqueous solution of the amine pre- 
viously neutialised with ammonia; also by the production of a yellow 
•colour, changing to crimson with hydrochloric acid, when another 
portion of this liquid is rendered alkaline with soda, extracted with 
ether, the ether evaporated from the extract, and the residue dissolved 
in a small quantity of alcohol and ti'eated with a drop of a solution 
of sodium nitrite and acidified with acetic acid. D. A. L. 

Estimatioa of Cresol or Xyleixol. By P. Kspfler (Chem, 
Cmtr.y 1893, ii, 892—893 ; from Arch. Eygiene, 18, 51 — 66). — A mix- 
ture of potassium bromide and bromate is added to the solution con- 
taining the cresol. After adding a sufficiency of sulphuric acid, the 
liquid is filtered through glass wool, and an aliquot part of the 
filtrate is titrated, as usual, by means of potassium iodide and sodium 
thiosulphate with starch as indicator. L« ds K. 
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Okecking Fehling's Solution. By A. BobxtrIger {Zeit, angio. 
CJieni,^ 1893, 600 — 601). — ^The author has come to the conclusion that 
the st^dard solution of invert sugar used to cheek the Fehling soln- 
tion should he prepared at the ordinary temperature. Pure saccha- 
rose is easily prepared by precipitating a filtered, concentrated 
solution of sugar candy with alcohol and drying the precipitate. 
19 grams of this product is dissolved in dilute hydrochloric acid con- 
taining 4*5 per cent, of HCl in a 100 c.c. flask. After standing over 
night, 25 c.o. is pipetted off, coloured with a little Humus, exactly 
neutralised with alkali, and made np to 1 litre. This solution con- 
tains 0*5 per cent of invert sngar. L. de K. 

Sugar in the Blood. By P. Schexck {Ijiug&r^s ArcJiiv^ 55, 
203 — :ill). — ^The following method of estimating sngar in the blood 
is recommended : 50 c.c. of blood is mixed with 50 c.c. of water ; to 
this, 100 c.c. of 2 per cent, hydrochloric acid and then 100 c.c. of 
5 per cent, mercnric chloride are added. The mixture is filtered, and 
the filtrate decomposed with hydrogen snlpbide. This is again fil- 
tered. 150 C.C. of the filtrate t^en, and air passed through it to get 
rid of the hydrogen sulphide: it is concentrated to 100 c.c., and 
then titration is performed by Blnapp’s method. The mercuric chloride 
appears to give as good results as the more expensive iodide. 

When the blood coagulates, the disappearance of sugar is very 
great ; it may be 25 per cent. If kept uncoagulated by an oxalate, 
the loss is insignificant. If blood is acidified, the loss is practically 
nil, W, D. H 

Use of Methylene-blue for the Detection and Bstiniation of 
S^ar in Urine, By I?". Wendee {Chem, Cenin, 1893, ii, 670 — 671 ; 
from Pharm. Post,, 26, 393 — ^397). — ^Ihl observed that methylene- 
blue is decolorised, by reduction to the leuco-compound, by invert 
sngar, dextrose, dextrin, whilst it is not acted on by cane sngar. 
Urea, uric acid, and the inorganic salts in urine are without action on 
methylene-blne ; creatinine decolorises it with tolerable rapidily; 
creatine, after boiling for some time, and albumin, when it is 
present to the extent of some tenths of a per cent. Animal gum and 
glycuronic acid may also decolorise methylene-blue; concentrated 
alkalis decolorise it rapidly with separation of the free base, but 
dilute alkalis do not produce any effect. All normal urines in the 
undiluted state decolorise alkaline methylene-blue solutions on heat- 
ing ; 1 c.c. normal nndilnted urine decolorises 1 c.c, of methylene- 
blue solution (1 : 1000). To decolorise the same amount of methyl- 
ene-hlne, about 4*5 c.c, of 10 times diluted normal urine is required, 
whilst only 1 c.c. of a similarly dilated diabetic urine, centring 
0*5 per cent, of sngar, produces the same effect. In order to detect 
the presence of sugar in urine, the following method is adopted : 5 or 
10 C.C. of the urine is diluted to 10 times its volume ; 1 c.c, of this 
solution is then treated with 1 c.c.of aqueous methylene-blue solution 
(1 : 1000) and 1 ac. of normal potash, diluted with about 2 c.c, of 
water, and boiled over a naked flame for a minute. In the presence 
of 0*5 per cent, of sugar, total decolorisation takes place. If the 
coloration remains, the urine may be considered as not diabetic. 
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Qaantitatiye experiments showed that 1 mol. of methylene-blne is 
reduced bj 1 mol. of dextrose. 1 c.c. of methylene-blue solution^ 

1 : 1000 = O'OOl gram methylene-blne would be reduced by 0*005 gram 
of dextrose. The decolorising power of a nonnal urine, therefosre, 
corresponds with that of a 0*11 per cent, solution of dextrose. If jp 
is the percentage of sugar in the urine which has to be determined, 
V the dilution ^tor, c the number of c.c. of the methylene-blue solu- 
tion required, thenjp = 0*05 ViC, 

The determination of sugar in urine is carried out in the following 
manner. If sugar is found by the qualitative test, the urine is diluted 
according to its speoific gravity, 

Sp, gr 1*017--1*025 1*025—1*080 1 030—1 038 

(50 times) (100 times) (200 times) 

The volume of the diluted urine which is required to exactly de- 
colorise 0*001 gram of methylene-blue is then determined, several 
titrations being made. 1 c.c. of methylene-blue solution and 1 c.c, of 
normal potash are put into a test tube, and the urine run in gradnally 
from a burette, the liquid being boiled once or twice. This process is 
repeated nntil the exact amount of urine required has been found. 
The results obtained by the author fall between those given by the 
polarisation method and by the reduction of Fehling’s solution. 
Owing to the great dilution of the urine, the disturbing influence of 
the other constituents of urine which are capable of reducing methyl- 
ene-blue is scarcely perceptible. A. H, 

£st±Qiatlon of Saccharose in Mixtures of Maltose^ Isomalt- 
ose, Dextrin, and in Worts. By J. Jais {Cham, Centr,^ 1893, ii, 
893—894 ; Zeit ges. Brauw,, 16, 349 — 351). — The author has carefully 
investigate Meissl’s inversion method, and has found that it ib per- 
fectly feustworthy. L. DE 

Glycogen. By S. Pkanlbl {Ffiuger's Archivy 65, 378 — 379) and 
J. Weidenbatjm (ibid., 380 — 391 ; compare Ahstr., 1893, i, 186). — ^In 
reply to Weidenbanm’s criticisms on the trichloracetic acid method of 
estimating glycogen, the author reaffirms his position, and charges 
his critic with error, suggesting that he used impure preparations of 
trichloracetic acid. 

To this, Weidenhaum replies by publishing analyses of his trichlor- 
acetic acid and a number of fresh experiments in which his former 
conclusions that Frankers glycogen contains nitrogen, and that the 
srlycogen is only imperfectly extracted from the tissues by the use of 
the acid, is fully confirmed. W. D. H. 

Glycogen. By W. Gulewhsoh (Pfluger^s Archivy 65, 392 — 393) 
and by 0. Pfluoer {ihid.y 394 — 401 ; compai-e Abstr., 1993, ii, 601). 
— Gulewitsch points out that Pfluger was not the first to suggest a 
method for overcoming the difficulties often experienced in the use of 
Briicke’s reagent for the estimation of glycogeu. This and certain 
small points of detail in the methods suggested famish matter for the 
polemical portions of the two papers here under review. 

W. D, H. 
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Estimatioii of the Acidity of Vinegar. By L. Vaxino 
angw, Chem,, 1893, 676— 677). — ^The author stroBgly recommends the 
process originally worked out by Banmann and Knx. 10 grams of 
the sample of vinegar is mixed with a solation of 4 grams of potassium 
iodide and 0*8 gram of potaseinm iodate and introduced by means of 
a pipette into the bottom part of an ordinary specimen tube, inside 
which is sealed a small glass cylinder, which contains the alkaline 
solntion of hydrogen peroxide. After standing for at least two 
hours, the glass is connected with the author’s apparatus (Abstr., 
1891, 615), which is easier to manipulate than Wagner’s azotometer 
used in Knx’s experiments. The two solutions are mixed and the 
liberated oxygen is finally read off with the usual precautioiis. The 
acetic acid is calculated from the volume of gas at N’.T.P., or Kux’s 
tables may be used. L. de K. 

Estimation of Malic acid. By C. Micko (Ohem. Kews, 68,286). 
— To facilitate the separation of malic acid in wines by means of lead 
acetate, the author evaporates 100 c.c. of wine, or 50 o.c. of cider, 
to a few C.C., sets aside for an hour with 4 or 5 c.c. of binormal sulph- 
uric acid, then, while agitating continuously, gradually mixes in 
50 c.c. of strong alcohol and 50 c.c. of ether. After 6 to 10 hours, 
filtering and washing with ether-alcohol ensue, and the ether and 
alcohol are subsequently expelled by distillation over a water bath, 
hut finishing off in a vacuum. Chlorides are removed finm the 
residue by cooling it to 50® or 60"* and adding the smallest possible 
excess of freshly prepared silver sulphate and filtering. The filtrate 
is neutralised with potassium carbonate, evaporated to a small volume, 
and is ready to be further treated for the separation of malic acid. 

D. A. L. 

Butter Testing. By B. Spaeth (Zeit angw. Cliem,^ 1893, 
513 — 515). — The author uses a kind of weighing flask, the lid and 
bottom of which are trebly perforated. The bottom, inside, is 
covered with asbestos. A glass boat, filled one-third with pieces of 
pumice the size of a pea, is introduced, aud the whole is dried for au 
hour at 105®. The boat is taken out and placed on the balance pan 
alongside the weighing flask, and weighed- An average lot of butter, 
weighing about 10 grams, is now put into the boat, and the whole is 
again weighed. The boat is now placed first on an open water bath 
for half an hour, then inside an air bath for about two hours at 100®. 
After cooling, it is put inside the weighing bottle, the whole is re- 
weighed, and the loss represents the water. 

The fat is estimated by placing the whole apparatus inside a 
Soxhlet tube, and extracting the fat with ether in the usual manner. 
The salt may he estimated by digesting the insoluble residue in water 
and estimating the chlorine with silver nitrate. The test analyses 
show the process to be handy and accurate. L. ns K, 

Butter Analysis. By 0. Yiollette (Compt, rend,, 117, 856 — 858). 
— ^The weight in a vacuum of 1 c.c. of butter at 100® varies from 
0*86320 to 0*86425 gram, whilst for margarine the corresponding 
vakies are 0*85766 — 0*85865 gram. The density of a mixture of butter 
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and margarine is exactly the mean of the den-sities of its constituents. 
When cows are fed chiefly on hay, the density of the butter is about 
0*86320, whil'?t if the food consists of grains, palp, cake, and meal, 
with very little hay, the density of the butter is about 0 86425. Out 
of 150 samples of butter, two only, derived from cows highly fed with 
grains, meal, and cake, gave densities as high as 0*86530 and 0*S6540 
respectively, whilst one, derived from a cow fed on straw and hay, had 
a density of 0'S6277. 

The author has therefore constrncted a densimeter, giving all the 
densities at 100" comprised between those of pure butter on the one 
hand and margarine on the other, each nnit in the fourth decimal 
place corresponding to a length of 1*4 mm. on the scale. The butter 
to be examined is heated in a cylindrical copper vessel by means of 
steam. 

Por practical purposes, a series of smaller densimeters is used, 
which allow first of an approximate, and, afterwards, of a more 
accurate, classification of the butters under examination. Experi- 
ments must be made from time to time with average butters from the 
same district, and from animals fed on varions diets. In doubtful 
cases the butter must he analysed. 0. H. B, 

Analysis of Lard. By C. A. Xeufeld (Ohem. Centr,^ 1893, ii, 
778; from Arch. Hygiene^ 17 ). — The author comes to the conclusion 
that neither Hubl's test, nor the silver reaction, are of much use in 
testing for small quantities of adulterants. L. ns K. 

Estimation of Beef Fat in Lard. By W. F. K. Stoce (Analyst, 
19 , 2 — 7). — The author’s process is based on the slight solubility of 
beef stearin in ether at 13". The requisites are : six 25 c.c. graduated 
test-mixers fitted with glass stoppers ; ether of 0*720 specific gravity ; 
a set of mixtures of pure lai*d melting at 34 — 35® with 5, 10, 15, and 
20 per cent, of beef stearin melting at 56" ; a second set of mixtures 
of pure lard melting at 39 — 40® with beef fat melting at 50". 

The melting point of the sample is taken by the capillary tube 
method 24 hours after the tube bas been filled. Suppose the melting 
point to be at 34", 3 c.c. of the melted fat is run into one of the test- 
mixers and dissolved in 21 c.c. of ether, then placed in water at 
20 — 25". 3 c.c. of each of the first set of mixtures is dissolved 
in exactly the same way. The five tubes are then cooled doTO 
to 13® and allowed to remain at that temperature (particularly 
towards the last) for 24 hours. The apparent volume of deposit in 
each tube is then noted, and this will give an immediate clue as to 
the condition of the sample. The ether is poured off from the tubes 
as far as possible, and 10 c.c. of fresh ether at 13® is added in each 
case. The stoppers are inserted, the tubes well shaken, and after the 
deposit has settled the operation is repeated. The whole contents of 
the tubes are now transfeiTed to weighed shallow beakers. The ether 
is carefully rnn off, and the deposits are dried for 15 minutes at 10" 
The beakers are cooled and weighed and the standard weight nearest 
to that of the sample is used as the factor by which to calculate the 
beef fat. For samples with a higher melting point, the second set of 

VOL. LXVI. ii, 11 



126 


ABSTRACTS OP OHEMIOAL PAPERS, 


mixtures slaould be used. The actual preseuce of beef fat must be 
proved by the microscope. For this purpose, a few particles of the 
dry residue are placed on a slide, moistened with alcohol, and covered. 
Yery moderate pressure should be applied to the cover, and the slide 
viewed with a l-inch objective and the C eye-piece. The presence 
of beef stearin may often be recognised by the naked eye. 

As regards pure lard, the author is enabled to state that no sample 
melting below 39® gives more than 0*011 gram of ether-washed 
deposit. A sample melting at 45*8® gave, however, 0'146 gram of 
deposit. This shows the necessity of having the two sets of standard 
mixtures and carrying out the analysis by a strict comparison test. 
Direct experiment has shown that neither cotton oil, palm-nut- kernel 
oil, nor cocoa-nut oil, interferes with the deposition of the crystals of 
beef stearin. L. de K. 

Furfaraldehyde as a Test for Sesame Oil. By Y. Y illavecchu 
and G. Fabris {Ztit. aiigw, Chem.^ 1893, 505 — 506). — The authors 
recommend the following method for the detection of sesame oil. 
0*1 c.c. of a 2 per cent, alcoholic solution of furforaldehyde is pnt 
into a test gla-s snd mixed with 10 c.c. of the sample of oil ami 
10 c.c. of hydrochloric acid (sp, gr. 1*19). After shaking for half a 
minute, the mixture is left to itself. If less than 1 per cent, of 
sesame oil is present, the acid liquid will become carmine-red. In 
the absence of sesame oil the acid layer will be either colourless or of 
a dirty-yellow colour. The test may also be carried out as follows ; — 
0*1 c.c. of the furfuraldehyde solution is put into a test glass, mixed 
with 10 c c. of oil and 1 c.c. of hydrochloric acid. After thorough 
shaking, 10 c.c. of chloroform is added to dissolve the oil. Jn 
presence of sesame oil, the acid layer will present a fine carmine-red 
colour, and in its absence there will be either no colour at all or only 
a trace of green. 

By saponifying sesame oil with barium hydroxide and treating the 
alcoholic extract of the soap with light petroleum, the authors have 
succeeded in isolating the chromogenic principle. L. de K. 

Estixnatiozi of Alkaloids by Bnlseboscbi’s Process. By F. 
LiecxRiH {Chem, Oevtr., 1893, ii, 890 — 891; from Fharm. Centr, 
SalUf 34, 591 — 593). — The author rejects the process as being 
utterly untrustworthy, but suggests a few possible improvements in 
the apparatus, and also recommends liberating the alkaloids by 
means of lime instead of by sodium hydroxide. L. de K. 

Detection of Piperazine in Urine. By Bieseethal (Chem. 
Centr., 1893, ii, 624 — 625; from Therajp. Monatsh,^ 1893, 356). — 
Rorig found (Therap. 2£onatsh,y 18'. >3, 117) that in two cases the 
addition of picric acid to the urine, after administering piperazine, 
produced precipitates, which he regarded as albumin. The author 
considers that these were due to piperazine itself, since this substance, 
oven when diluted 1 : 20,000 with water, gives a distinct precipitate 
with picric acid and passes through the organism without change. 
[Ihually piperazine shows itself in the urine 3 — i hours after having 
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been taken ; the precipitate prodaced in such urine with picric ac^d 
has the characteiistic crystalline form of pipeiazine picrate, and cannot 
be mistaken for albnmin picrate. The piperazine nrine gives none of 
the reactions of albumin. The identity of the precipitate with 
piperazine picrate wa*^ further shown by decomposing it with hydro- 
chloric acid, removiner the picric acid by agitation with ether, and 
detecting the piperazine by means of a solution of potassium 
bismuth iodide. The presence of piperazine could even be detected 
in the urine itself by the use of this reagent. In order to detect 
albnmin along with piperazine in urine, acetic acid may be employed ; 
this coagulates the albnmin on heating, and the coagulnm does not 
redissolve, whereas the precipitate of piperazine picrate disappears on 
heating and reappears on cooling- A- H. 

Test for CocaiXLe, By ScHiEROCS (0\em. Centr.^ 1893, ii, 888; 
from Schweiz. Woch. Fharm., 31, 341 — 343). — A few centigrams of 
the alkaloid is dissolved in a drop of water and a drop of snlphnric 
acid. On adding to the colourless solution a drop of a solution of 
potassium chromate, or dichromate, a rapidly- vanishing precipitate is 
obtained. On warming, the liquid turns green and gives fumes re- 
sembling those of benzoic acid. Cocaine is dis4nguished from 
morphine by its insolubility in cold solutions of fixed alkalis. 

L. DE K. 

Detection of Sacchaiin ” in Wines and Beers, By E. Spaeth 
(ZeiL angw, Chem , 1893, 579 — 581). — To detect saccharin in wines 
or cordials, the sample is mixed wifh purified sand, evaporated to 
about 10 — 20 c.c , acidified with a few c.c. of phosphoric acid, and 
extracted, at a gentle heat, with a mixture of equal parts of ether and 
light petroleum (b. p. 60®). After filtering through asbestos, the 
mass is again extracted until the filtrate measures about 200 — 250 c.c. 
After distilling off the solvent, the residue is taken up with a very 
weak solution of sodium carbonate and tasted- A sweet taste points to 
the presence of “ saccharin,” the amount of which may be ascertained 
as usual by a fusion with nitre and an estimation of the sulphate so 
produced. 

When applying the process to beers, the bitter principles of the 
hops must be first removed by adding a few crystals of copper 
nitrate. The liquid need not be filtered. L. de K. 

Eeaotion of Indoles. By A. Aygeli {Gazzdta^ 23, ii, 102 — 103). 
— On melting a trace of an indole or indolecarboxjlic acid with 
dehydrated oxalic acid in a test tube, a beautiful coloi’atiou is pro- 
duced, and can be dissolved iu acetic acid. Indole and its aliphatic 
derivatives give a magenta colour, whilst a-phenylindole yields a 
violet colouring matter. W. J. P, 

Process for the Full Analysis of Boot Crops. By A. v. 
Asb6th (Ghem. Zeit, 17, 725 — 726). — The author recommends the 
following process for the analysis of potatoes : — The substance is cut 
into thin slices, and about 8 grams of the sample is dried, fiist at 
50°, and then at 110°. The loss reprehents.the moistute. If the 
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temperatnre is raised too rapidly, tbe starch gelatinises, and is then 
very difficult to dry. The dried substance is incinerated, and the 
mineral matter weighed. ITor the estimation of the other con- 
stitnents, about five potatoes are cut up, partially dried at 50°, 
reduced to powder, and then finely ground ; the flour is then sub- 
jected to analysis. The remaining moisture is determined by drying 
at 110®, and the total nitrogen is determined by Kjehldahl’s process 
as modified by the author. [The substance is boiled with sulphuric 
acid and copper sulphate, potassium permanganate being only used 
in extreme cases ; the liquid is distilled with aqueous soda containing 
Rochelle salt, and the ammonia is then titrated. — ^Abstbactor.] The 
fatty matter is estimated by exhausting 10 grams of the flour with 
ether in a Soxhlet’s tube, the residue being exposed to the air until 
all the ether has gone off. About 2 grams of it is taken for 
the estimation of the starch and dextrin by the author’s baryta 
method (Abstr., 1887, 868), but it is necessary to redetermine the 
moisture and make due correction for any alteration. The minor 
constituents are estimated by triturating 5 grams of the flour with 
cold water, and collecting the insoluble mass on a weighed filter. 
After drying, a portion of it is used for a nitrogen estimation (in- 
soluble proteids). The solution is eyaporated on the water bath, and 
the residue finely dried for three hours over sulphuric acid in a 
vacuum ; this gives the total soluble matter ; it is then treated with 
water, and any proteid matter which has coagulated is collected on a 
weighed filter, dried, and weighed. 

The filtrate is concentrated to a symp and mixed with twice its 
volume of alcohol. The precipitate is washed with alcohol, dissolved 
in water, and titrated by means of baryta, which gives the dextrin. 
The alcoholic solution is evaporated in a platinum dish, and the re- 
sidue, after drying in a vacuum, is weighed ; this gives the sugar and 
amido-acids. The sngar may he estimated by Pehling’s solution, aud 
the amido-acids are then taken by difference; they may, however, 
also be estimated directly by deducting from the total nitrogen the 
nitrogen due to the proteids, and calculating the difference to 
asparagine, which contains 21*97 per cent, of nitrogen. By taking 
the sum of the soluble proteid, dextrin, and aspa37agine, and deducting 
this from the matter soluble in water, the difference gives the colour- 
ing matters and gummy substances. 

In conclusion, the author gives the details of an analysis of a 
variety of red potato, popularly known as the Znln-King. Not a 
trace of sugar was found. As the lesnlt is very favourable, the 
cultivation of this crop on the large scale is much to be recom- 
mended. L. DE K. 

The Perrocyanide Test for Urine. By J. P, Karplus {Ghem. 
Cenir.j 1893, ii, 496 ; from Getitr. Tdin, Med., 14, 577). — ^See this vol., 
ii, 107. 

Estimatioxi of Proteids and Extractives in Cow’s andHninaxi 
Milk. By I. Murk (VirGkour^s Archiv, 134, 519 — 540), — See this 
ToL,ii,106. 
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Absorption Spectra of Solntions of the ChromoxaJates 
of the Blue Series. By Q. M^gnanixi and T, Bentitogliu 
(Oazzetta, 23, ii, 444 — 451 ; oompaTe Lapraik, Abstr., 1893, ii, 313). 
— Ostveald (Abstr., 1832, 1137), from a study of a number of salts, 
concladed that the similar absorption possessed by very dilute solu- 
tions of salts containing one coloured ion in commou is due to the 
complete electrolytic dissociation of the salts, the coefficient of ab- 
sorption being proportional to the number of coloured ions in solu- 
tion. Ostwald examined very dilute solutions of the ehromoxalates, 
amongst others, and found their absorption coefficients to be propor- 
tional merely to the concentrations. 

The authors have measured the absorption of solutions of the 
ehromoxalates of potassium, sodium, and ammonium, and confirm 
Ostwald’s results. They find further, however, that the absorption 
coefficients are also proportional to the concentration in very concen- 
trated solntions (20 — 25 per cent.), in which the dissociation is small. 
The absorption in concentrated solutions thus follows the same law as 
that in dilute highly dissociated solutions. The absorption coefficient 
is not altered by the addition of a salt containing the same metallic 
ion as the chromoxalate, although the dissociation of the latter is so 
greatly redneed by the over-pressure of the metallic ion. The 
authors conclude that the absorption of the ehromoxalates is absolutely 
independent of the extent of their electrolytic dissociation. 

W. J. P. 

Oomparative Experiments on the E.MJP. of the Clark 
Standard CelL By K. Kahle (Ann. Phys. Chem.y [2], 51, 174 — 
202). — The experiments detailed in this paper were made with the 
object of ascertaining the effects which change of form, purity of 
material, age, and temperature have on the E.M.P. of the Clark 
standard cell. The [-j-form devised by Lord Eayleigh, the form pro- 
posed by Feussner, and that adopted by the Board of Trade were 
compared with one another. The results show that the H-cell is far 
superior to the other two, both in the ease with which it can at any 
time be reproduced of constant E,M.P. and in the fact that impurities 
and disturbing influences have less effect on its constancy, so that 
the variation of its E.M.P. from the normal value can with little 
difficulty be reduced to 0*0001 volt. Greater changes than this were 
not observed in cells which were often compared with one another 
during the course of li years. In the effect which temperature has 
on this cell, it is also to be placed before the others. The author finds 
that a knowledge of the temperature coefficients of the Feussner and 
Board of Trade cells is misleading, as the E.M.F. calculated by 
their means does not agree with that actually observed. On the 
other hand, as long as sudden changes of temperature are avoided, 
the value of the E.M.F. for the H-cell can he <^culated for different 
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temperatures to "witliiii 0*0001 Tolt, and eveu witli sudden tempera- 
ture changes io within 0 001 volt. The ooefBcient for temperatures 
het'ween 10** and 30** was found to he —0*000814 —0*00000*7 (#— 16), 

The constancy discovered in the E M F. of the above form of the 
Clark standard cell leads the author to propose its adoption for the 
purpose of defining the unit of electromotive force. He condemns 
the form of cell adopted by the Board of Trade as not sufficiently 
fulfilling the requirements of a standard. H. 0. 

Instructions for the Preparation of the Clark Standard 
Cell. By K. Eahlb {Ann, Fhys, Chem.y [2], 51, 203 — 211). — In- 
structions are given for the preparation of the Clark standard cell in 
the vvhich the author finds to be the most suitable (see pre- 

ceding abstract) . The pi*incipal points requiring attention are that 
the mercury serving as the positive electrode should be as free as 
possible from impurity, that the whole of the active surface of the 
electrodes should be kept iu contact with a solution o£ zinc snlph- 
ate, that is maintained always in a concentrated condition by the 
presence of zinc sulphate crystals, and that the zinc sulphate should 
contain no free acid. H. C. 

Electrical Conductivity of seme Solutions of Salts, espe- 
cially of Calcium, Strontium, and Barium. By A. C. Mac 
Gbegort {Ann, Thys, Chem.y [2]J, 51, 126 — 139). — The author has de- 
termined the conductivities of solutions of calcium chloride, nitrate, 
sulphate, and acetate ; strontium chloride, nitrate, and acetate ; 
barium aud silver acetates; and potassium oxalate. The results are 
given in tabular and curve form. The curves for the molecular con- 
ductivities are in general of a perfectly regular character, and show 
little tendency, even with the most dilute solutions, to a departure 
from their usually rectilineal character. Silver acetate shows, how- 
ever, a change in curvature in dilute solutions, for which no cause 
can as yet be assigned. H. C. 

Electrical Conductivity of Solutions of Salts of Organic 
Acids in presence of Boric Acid. By G-. Magitanini and T. 
Bei<tivoglto {GcLzzettay 23, ii, 461 — i67). — The present paper deals 
with the influence of horio acid on the electrical condnctiviiy of solu- 
tions of salts of various organic acids, the object being to determine 
whether Magnanini’s method (Abstr,, 1893, ii, 606) for detecting 
hydroxyl in organic acids could be applied to solutions of the salts. 
The behaviour of solutions of sodium acetate, citrate, and salicylate, 
potassium and sodium tartrates, and calcium lactate was examined. 
The conclusion is deduced that the results obtained with solutions 
of the salts are not so certain as with those of the acids. 

W. J. P. 

Densities of Saturated Vapours and their Relation to the 
Laws of Solidification and Vaporisation of Solvents. By 
F. M. Raollt (Comjpt. rend.^ 117, 833 — 837). — ^The author, in con- 
junction with Recoura, has shown that if d' is the density of a satu- 
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rated vapour determined experimentally, and d is its theoretical 
value, 

J' _ / - / 100 Ml 

d / TF M ’ 


where / and /' are the vaponr pressures of the solvent and the solu- 
tion, P the weight of substance dissolved in 100 grams of solvent, 
and M and Mi the molecular weights of solvent and dissolved sub- 
stance. Since Guldberg has shown that there is a relationship be- 
tween the depression of the freezing point and that of the vaponr 
tension, the above relation may, in accordance with well-known prin- 
ciples, be transformed into 


d /O LiM' 


where 0 is the reduction of the freezing point, L, the latent heat of 
fusion, and T the absolute temperature. The relationship holds for 
any dilute solution, and the author shows that it is in general keep- 
ing with the theory of dilute solutions, and is verified by experiment. 

H. C. 

Vapour Tension Measurements. By Q. W. A. EIahlbatjm 
{Zeit physiJcaL Chem , 13, 14 — 55). — This paper gives the results of a 
large number of experiments made to test the concordance or dis- 
agreement of the statical and dynamical methods of determining 
vaponr pressures. The first liquids employed were water and mer- 
cury, in which the author’s dynamical measurements agreed well with 
the statical numbers given by Eegnanlt, by Hertz, and by Ramsay 
and Tonng. As Landolt’s statical determinations in the case of the 
first five fatty acids did not agree with the author’s previous dynami- 
cal determinations, Landolt’s work w as repeated. Two unavoidable 
sources of error ai’e considered to affect statical measurement, 
namely, the impossibility of placing the liquid perfectly free from 
air in the vacuum chamber of the barometer, and the impossibility of 
obtaining the liquid absolutely dry ; these the author believes to be 
the cause of the previously obtained regular variation between the 
results of the two methods. As a result of his determinations, he 
concludes that the ‘‘ statical and dynamical methods of vaponr ten- 
sion measurement give concordant results.” The differences pre- 
viously supposed to exist had been regarded as due to the fact that 
in the statical method it is only the cohesion of the surface molecules 
w’hich is loosened, whilst in the dynamical method the cohe'sion of all 
the molecules, including those in the midst of the liquid, has to be 
overcome. The author considers, however, that, owing to the pres- 
ence of air and other particles, surfaces do exist in the midst ot the 
Hqnid at which evaporation takes place, so that in both methods it is 
cnly the cohesion of surface molecules which is concerned. The re- 
sults of a large number of measurements with different liquids are 
tabulated, all doue by the dyuamical method to avoid the above- 
mentioned inevitable causes of error. Tables ai*e given for the vaponr 
pressures at different temperatures, and of the boiling points at 
different pressures in the case of the first ten normal fatty acid«(, 

12—2 
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for isobutyric, isovaleric, and isocaproic acids, and for mixtures witli 
water and among tbemselves of some of these liquids. In no ca'^e, 
Lowever, is the pressure higher than 75 mm., the majority of the 
liquids being observed at pressures varying from 0 to 60 mm. The 
paper closes with a statement that Dalton’s law has as little validity 
for the homologous fatty acids as for the fatty alcohols, which is con- 
trary to the opinion held by G. C. Schmidt ( Abstr., 1891, 969 ; 1892, 
396). L. M. J. 


Dissociation Constants of Water and Hydrocyanic acid. By 


J. J. VAX Laar (Zpit. jjhynJcnL Chtm., 12, 742 — 750). — Fi^om the 
experiments of Shields. Bredig, and others the author calculates the 
following dissociation constants ; — 

Acetic acid 1* = 1800*00 x 10”'’ 

Hydrocyanic acid .... A* = 3*1 X 10“® 

Aniline A= 11 X 10”® 

Phenol A = 0*42 X 10”» 

Water A = 070 x 10”'* 


It will be seen that hydrocyanic acid, which is 600 times weaker than 
acetic acid, is more than four million times stronger than water. 

H. 0. 

Composition of Saline Solutions deduced from their Indices 
of Refraction. By P. Bart (Compf, rend,^ 118, 71 — 73). — ^In a 
former paper (Abstr., 1892, 929) tbe author has shown that the pre- 
sence of hydrates in aqueous solutions may be deduced from the 
refractive indices of such solutions. The experiments recorded 
applied only to concentrated solutions, but the method has now been 
adapted to the examination of solutions of considerable dilution. 
The refractive indices of dilute solutions of potassium chloride are 
found to be stiictly proportional to the amounts of salt contained in 
these solutions, and afford no indication of the occurrence of electro- 
lytic dissociation. H. C. 

How the Theory of Solutions Arose. By J. H. yax’t Hopf 
(Per,, 27, 6 — 19). — In this account of an address delivered to the 
German Chemical Society, the author first shows how from a con- 
sideration of the relations between constitution and chemical pro- 
perties he was led to consider the rate of chemical actions, the 
equilibrium of opposed reactions, the thermodynamical basis of the 
equilibrium, and finally the general problem of affinity. The first 
affinity problem he investigated was the simple one of the attraction 
of water by salts with ivater of crystallisation, and while studying 
this subject he became acquainted with Pfeffer’s osmotic researches. 
A thermodynamical consideration of the two phenomena jointly led 
to the conception of osmotic pressure in solutions as the analogue 
of gaseous pressure in gases, and enabled him to show how sub- 
stances in dilute solution obeyed laws perfectly analogous to the 
ordinary gas laws, namely those of Boyle, Charles, and Avogadro. 

He next deals with the theory of dilute solutions, and deduces 
from the osmotic pressure (1) the lowering of the vapour pressure, 
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(2) the elevation of tlie boiling point, and (3j tbe depression of the 
freezing point. 

The thii’d section of his address ib occupied with the deviationb 
from the simple laws. Fiist, he discusses abnoimally small freeze 
ing point depressions, then those that are abnormally large, and 
shows bow the latter are accounted for by Arrhenius* hypothesis of 
eleotrol} tic dissociation. Lastly, he calculates the amount of ionisa- 
tion of pure water from experiments on the rate of catalysis of ethylic 
acetate, the minimum velocity predicted by the dissociation theory 
being experimentally verified. J. W. 

The Hydrate Theory. By S. XT. Pickekino (Per., 27, 30— 31).— In 
answer to W. Meyerbofier (this vol., ii, 9), the author, whilst admittii g 
the obvious identity of freezing point and solubility curves, states that 
it does not, therefore, follow that changes of curvature in them can 
be caused by changes in the nature of the crystallising substance 
only, but they can be caused by changes in the constitution of the 
liquid also, and the whole gist of the present hydrate theory lies in 
lecognising the existence of such changes. S. U. P. 

Oryoscopic Molecular Weight Deterznioatioxijs in Benzene. 
By K. Auwebs (^Zeit physikal. Chem-^ 12, 6b9 — 722). — Certain irre- 
gnlarities which have been noticed in the cryoscopic behaviour of 
benzene solutions have induced the author to make a large number 
of different observations with a number of such solutions, chiefiy 
with the view of ascertaining the suitability of benzene as a solvent 
in molecular weight determinations. Substances containing a 
hydroxyl group, the behaviour of which in benzene Raoult pro- 
nounced irregidar, are fonnd to behave in the normal manner pro- 
vided the solutions taken are sufiiciently dilute. The phenols in 
fairly concentrated solution even show this normal behaviour, but the 
aliphatic hydroxyl compounds give abnormal depressions in concen- 
trated benzene solutions. This behaviour may in certain cases serve 
as a guide in establishing tbe constitution of compounds which are 
supposed to belong to this class. All acids hitheito examined give, 
in benzene solutions of medium concentration, a depression corre- 
sponding with about double the ordinarily-accepted molecular weight. 
This behaviour also serves as a most important guide in questions of 
constitution. H. G. 

SolxLidons of Sodium Silicates and Influence of Time on 
their Constitution. By P. Kohlbau&ch (Zeit, phj^ikaL Chem,^ 12, 
773— 791).— See Abstr., 1893, ii, 166. H. 0. 

Ac^on of Hydrogen Chloride on EthyUc Alcohol By J. 0, 
Cain {Zeit physikal, Chtm , 12, 751 — 761). — The action of hydrogen 
chloride on ethylic alcohol was studied as a time reaction. The fact 
that the reaction in question is a reversible one was first established. 
The influence of tempeiatui’e is very considerable. There is practi- 
cally no action at 15®, but as the temperature rises tbe rate of 
decomposition rapidly increases. The following table, which applies 
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to a mixture of 100 equivalents of alcoliol witli 31*2 equivalents of 
hydrogen chloride, gives the percentage decomposition of the 
hydrogen chloride in 27 hours at different temperatures. 

Temperature 40® 60® 80° 90° 

Per cent. HCl decomposed. . 6*77 32*34 71*32 90*64 

Excess of alcohol exercises a retarding influence, and the same thing 
applies, but in smaller degree, to the influence of ethylio chloride. 
The Gnldberg-Waage law applies to the action provided the quan- 
tity of alcohol taken is sufficient to dissolve the ethylic chloride 
formed, and that separation of the solution into two layers does not 
take place. H. C. 

New Apparatus for Sublimation. By Gr. Oddo {Gazzetta, 23, 
ii, 313 — 314). — The following method gives good results in the puri- 
fication of substances by sublimation. The substance is placed in a 
small beaker, which is fltted into a hole in a piece of asbestos card 
standing on a ring support ; a beaker, in which the sublimate collects, 
is then inverted over this, and a third beaker is placed over the second. 
The beaker containing the substance is heated by radiation from a 
second asbestos disc placed below it, to which heat is applied by 
means of a bnnsen burner. W. J. P, 

Condensers. By J. Walter (J. pr. Chem.^ [2], 49, 44 — 48), — 
Further improvements in the author’s form of condenser (Abstr., 
1887, 105) are depicted, A. G*. B. 

Critical Studies in Preparation Exercises. By S. P. L. 
SoEENSBif (Zeit anorg. Chem; 5, 354 — 373). — Considering that for 
purposes of preparation exercises, a more critical examination of the 
modes of preparation of inorganic substances is required than is 
found in available text books, the author has investigated the 
methods for preparing pure nickel and cobalt compounds. He de- 
scribes modified methods, for the details of which the original must 
be consulted, and gives a critical review of the methods which have 
been proposed by successive investig*itors, but omits mention of the 
method of Mond, Langer and Qtdncke (Ti*ans., 1890, 750) of ob- 
taining absolutely pure nickel by means of nickel carbonyl which 
has proved to be so snccessful. L. T. T 


Inorganic Chemistry* 

Hydrogen Sulphide Apparatus. By F. W. KAster ( J.pr. Okem , 
48, 595 — o98). The bottle A (5 litres) is placed at such a 
ght above the bottle B (3 litres) as will serve to supply the plus 
pressure required iu the apparatus, and receives the acid (2 vols. of 
common hydrochloric acid and 1 vol. of water) which is to evolve 
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hydrogen snlphide from the large pieces of ferrous sulphide in the 
bottle 0 (10 litres). The trap D serves to preveat the regurgitition 
of the aqueous hydrogen, sulphide in E. Inasmuch as tue ^ater in 
this last-mentioned bottle is saturated with the gas at the pressure of 
the apparatus, it is always in the best possible condition for use 



when drawn off by the tap in the bottom of the bottle. The tubes 
connecting A, B, and 0 should be drawn out at the ends to allow of 
only a slow passage of the acid. When the gas is drawn off from the 
cock of the small washing bottle G, attached to the general supply 
tube F, the acid falls from A, through B into C, and is driven back 
when the exit is again closed. Inasmuch as C may be made to hold 
enough ferrous sulphide to yield 10,000 litres of gas, it is only 
necessary to see that A is filled with add, and 0 emptied of ferrous 
chloride solution, every morning. A. G. B. 


Combination of Hydrogen and Selenium in a Vessel not 
unif ormly heated. By H. P^labok (Oompt rend,^ 118, 142 — 144). 
Ditte has shown that when one part of the extremities of a tube con- 
taining selenium and hydrogen is heated above 300®, crystals of 
selenium appear after a time at another part of the tube, where the 
temperature is very near the melting point of selenium (about 270®). 
This particular tempeiature the author distinguishes as 0. Experi- 
ments show that when no pirt of the tube is at a temperature lower 
than the final composition of the mixture is that corresponding 
with the temperature of the coolest part of the tube. In all ca^s 
the excess of selenium at the close of the experiment is found at 
the coldest extremity of the tube. 
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When the hottest part of the tube is at a temperature higher than^ 
and the coldest part at a temperature lower than the final compose 
tion of the mixtore is independent of the extreme temperatures oi the 
tnhe. The excess of selenium condenses at the point where the tem> 
peratare has the yalue 0. It would seem that the formation of 
hydrogen selenide in the hot parts of the tube ought to take place 
more rapidly than its destruction in the cold parts, and if, in the pre- 
ceding experiments, the tubes are suddenly cooled before the whole of 
the selenium has disappeared from the hottest part of the tube, the 
composition of the gaseous mixture practically corresponds with the- 
highest temperature of the tube. 

When no part of the tube is at a temperature as high as 0, the final 
composition of the gaseous mixture is that which corresponds to the 
liighest temperature of any part of the tube. 0. H. B. 

Formation of Hyponitrous acid. By S. Tasatab (J. Buss. Chem, 
Soc,f 25, 342 — 345). — When solid hydroxylamine chloride and potas- 
sinm nitrite are mixed in equivalent proportions, there is a violent ac- 
tion, nitrous oxide being evolved. In dilnte solution (1 part hTHsOjHCl 
to 20 parts water), the reaction takes place, slowly, and in the course 
of a few hours silver nitrate gives a precipitate of silver chloride, 
coloured yellow by silver byponitrite, which may be obtained pure 
by dissolving it out with nitiic acid, and precipitating the solution 
with sodium acetate. Better results are obtained by adding lime 
(1 mol.) to the moderately strong solution of potassium nitrite 
(1 mol.), then the hydroxylamine hydrochloride, heating to 60®, 
allowing the mixture to remain for a day or two at the ordinary 
temperature. The filtrate from the excess of lime is acidified with 
acetic acid, silver nitrate is added, and the hjponitrite separated from 
the silver chloride as described above. The author recommends thi& 
as the best method of obtaining the hypoxutrites. J. W, 

The Reaction between Hydroxylamine Hydrochloride and 
So ditun Nitrite. By S. Taxatab (Ber,, 27, 187; see preceding 
abstract). The reaction takes place with difficulty in alkaline solu-* 
tion and in the presence of magnesia, zinc oxide, cadmium oxide, and 
calcium carbonate. If the acid solution of hydroxylamine hydro- 
chloride is first neutralised it does not react ^ith sodium nitrite. The 
violent reaction between solid hydroxylamine hydrochloride and 
sodium nitrite does not take place in the presence of lime, magnesia, 
or zinc oxide. E. G. R. 

Preparation of PhosphonzB from the Phosphates of the 
Alkalis and Alkaline Earths by means of Altumnitun : Action 
of Alnmininm on Sulphates and Chlondes. By A. Bossbl and 
L. F5A^E (Ber.y 27, 52 — 65). — ^When sodium metaphosphate is heated 
with aluminium in a current of hydrogen, 28 — 31 per cent, of the 
phosphorus distils over, and a residue is obtained consisting of 
alumina, sodium alummaie, and aluminium phosphide. All the 
phosphates of calcium and magnesium, when heated with aluminium, 
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yield pbospliorns. Ahtmiiiiinn plio^jolivle. AlJP^j ia obtaiiinl by Lett- 
ing ft-lnm imnm in pbosphoms Taponr, and then heating tLe pi*uilaet 
nntil phosphorus ceases to come eft. It is a gi*ey, crystalline ]»owdtr. 

The -whole of the phosphorus in the phosphates may he obtaiiied 
by adding silica to the mixture in the proportions represented by the 
egnation 3Ca(P03)3 4* luAl 4* SSiOa — SCaSiO^ 4" 0AI2O3 4* '■iP2* 

When a mixture of calcium metaphosphate and calcium sulphate 
was heated with aluminium, a violent explosion ensued. The authors 
lind that this is due to the sulphate; barium sulphate or calcium 
sulphate, when heated with aluminium, act with explosive violence, 
and sulphur is set free. The chlorides are also decomposed hy alu- 
minium at a high temperature. E. C. R. 

Alkali Orthophosphates. By L. Staudenmaier (Zeit anorg. 
Chem.^ 6, 383 — 396). — ^With the intention of determining whether 
two possible isomeric dipotassinm disodium pyrophosphates (one sym- 
metrical, the other unsymmetrical) exist, the author attempted to 
prepare dipotassium phosphate, EI2HPO4. ITot obtaining satisfactory 
results, and finding the literature on the subject very conflicting, he 
has carefully investigated the question. All attempts to prepare 
dipotassium phosphate proved futile, and the statements of Thomson, 
Qraham, Berzelius, and Mitscherlich, and of chemical text-books in 
regard to this substance are incorrect. 

In the course of experiments to prepare dmotassium phosphate 
by the action of monopotassium phosphate (KHsPO*) on sodium 
carbonate, rhombic crystals of 1 — 2 mm. in length were obtained; 
these are very deliquescent, and exceedingly soluble in water, from 
which solution, however, the monophosphate crystallises out. The 
crystals on analysis were found to correspond exactly with the 
formula £I5H4(P04)8,H20. This salt is alkaline in reaction, and on 
ignition leaves a mixture of potassium pyro- and meia-phosphates. By 
substituting potassium hydroxide for potassium caihonate, using a 
leather larger proportion of this, and treating the product in a simfiar 
way, the author obtained a salt of the formula K7H6(P04)4,2Ha0, 
forming crystals very closely resembling those of the compound just 
described. It difiers icom them, however, in that i£ left on a poious 
plate exposed to the air, it deliquesces and sinks entirely into the 
plate, whilst under like conditions the salt K5H4(P04)8>Hs0 always 
leaves some monopotassinm phosphate on the plate. The author was 
unable to isolate any potassium salt of a more basic character, even 
when a much larger proportion of base was used. 

The author has also obtained per-acid phosphates of the alkalis. 
The potassium salt, B[H6(P04)2, -was obtained by mixing, in solution, 
monopotassium phosphate wi^ phosphoric acid, in molecular propor- 
tion, evaporating the solution to a small bulk, and allowing it to remain- 
It crystallises in long needles, has a very strong acid taste, melts at 127®, 
and then forms a viscid mass which does not 3*e-solidify. On further 
heating, water is first evolved, then phosphoric acid, and potassium 
metaphosphate is left. Alcohol causes the crystals to become opa^e, 
by dissolving the acid and leaving monopotassium phosphate. The 
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ammonvim salt CNH4jH5(P04).. closely resembles the potassiim salt 
in fcrtn and properties. The ^ndlfitti sale is isomorphons with the 
potassium salt, and melts at 131^ L. T. T. 

Action of Sodium on Water. By M. Eosexteld (J. pr. Chem., 
[2], 48 , 599 — (iUl). — The explosion which occurs when water is 
poured on to sodium has been supposed to be due to the formation of 
sodium pei oxide, which subsequently decomposes, and thus produces 
an exphibive mixture of hydrogen with oxygen. It is now shown 
that no oxytren can be detected in the gas obtained by passing steam 
over sodium. The author concludes that the explosion is due to the 
decompoaition of sodium hydride, whicli may be expected to be formed 
when sodium acts on water; the conclusion is supported by the 
ob'-eiTation that the explosion takes place in the centre of the sodium. 
When steam is passed over sodium no hydride is formed, because 
the tension of the hydrogen is kept very low by the current of steam. 
A safe and rapid method for obtaining hydrogen is to pass steam 
through an iron box, with an air-tight lid, containing sodium. If 
the passage of steam be continued until no more hydrogen is evolved, 
and if the quantity of gas be measured, a calcnlable weight of sodium 
hydroxide will remain in the box, and wdll serve for the preparation 
of a standard solution. A. G. B. 

Decomposition of Sodium Dioxide by AlmniniimL By A. 
RoSbEL and L. Fkaxk (Her., 27, 55). — When a mixture of sodium 
dioxide and aluminium powder is exposed to damp air, spontaneous 
composition ensues. If the mixture is moistened, a very high tempera- 
ture is produced. B. C. R. 

Hydrates of Lithium Chloride and Bromide. By A. Buoor- 
ODSKY (J. Buss. Chem. Soc,^ 25, 316 — 341). — The author describe& 
the preparation and properties of the following hydrates : — 

LiCI,2H30 ; LiCljH^O ; LiBr,2B[20 ; and LiBr, H3O. 

J. W. 

Action of Mercuric Chloride on Metallic Silver. By H. 
C. JoxES (*/. Soc, Chem, Ind.^ 12, 983 — 988). — ^By the action of a 
solution of mercuric chloride, the metallic silver of a silver photo - 

n bic image is changed into a white substance hitherto supposed 
e a mixtum of mercurous and silver chlorides ; the author has 
investigated the matter, and now regards this substance as a com- 
pound of the composition HgAgCIa. 

iMercurio chloride acts but slowly on silver, and therefore manv 
methods for pitjparing this substance were tried ; finally the following 
was adopted. A considerable excess of mercuric chloride, made into a 
thin paste with water, is mixed with pulverulent silver, agitated fre- 
quently, and occasionally ground in a mortar, during two or tliree 
weeks, then, after heating from 12 to 20 hours in a flask in a water bath, 
is mixed with a considerable quantity of water in which most of the 
excess of mercuiic chloride is allowed to settle, whilst the turbid supei - 
natant liquid is poured off, and by repeating the operation most of the 
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preparation is obtained in suspension and soon settles onf. The pre- 
pai*ation on heating loses merenrous chloride by Ti*latilisation, and silver 
chloride remains behind : if, however, any free silver be pre-sen t it is 
converted into chloride, and a corre«!pondmg qnantity of meronry 
volatilises. With excess of mercury, the reverse rakes place, inas- 
much as it removes some of the chlorine that would otherwise remain 
as silver chloride. 

The sp. gr. of silver chloride is o*590; of mercarous chloride. 
7'266; a diiEerence which would permit of their separation when 
settling from suspension in water ; it has been fuund, however, that 
the preparation, when allowed to settle in a loner tube filled with 
water, so as to form a T-inch layer, shows no signs of separation, 
material from the top and from the bottom of the layer giving exactly 
the same numbers on analysis. Moreover, calculation shows that a 
mixture of equivalent pi'oportions of the two chlorides w'ould have ii 
.^p. gr. of 6*626, whereas the sp. gr. of the preparation is 6 *d0o. ThLs 
substance is slowly affected by fight, especially when moist; it also 
gives the following reactions : — With hydrochloric acid, it yields silver 
chloride, mercnric chloride, and mercury ; w ith ferrous oxalate, it U 
completely reduced ; with the alkalis, a partial exchauge of oxygen 
for chlorine ensues ; with ammonium chloride, potassium chloride, 
potassium cyanide, or sodium thiosolphate, one-thi^ of both silver and 
mercury remains as a metallic residue, the rest dissolves ; with sodium 
suIpLite, one-half the silver and one-third of the mercury remains 
undissolved as a metallic residue; with potassium silver cyanide, all 
the silver is deposited as metal ; with ammonia, substituted ammonium 
salts are obtained containing both silver and mercury. The author 
considers that he adduces sulficient evidence to support his view that 
the substance in question is not a mere mixtui*6 of mercurous and 
silver chlorides, but is a compound of tbe composition HgAgCIg ; for, 
only the first three of the above reactions could be explained on the 
mixtuxe assumption, whiLt all of them can be explained by use of the 
author’s formula. Incidentally it is> noted that mercuric chloride ha* 
been observed to act on the mixed metallic residues obtained in tbe 
above reactions somewhat in this way: HgAg 4* 2HgCla = 
HgaAgCh. * D. A. L* 

Molecixlax Weight of MercxirotLS Nitrate determined by the 
Ciyoscopic Method. By F. Canzonehi {Gazzettay 23, ii, 432 — iS7). 
— The author has determined the depression of the freezing point of 
dilute nitric acid by mercurous nitrate, and concludes that the salt 
has the molecular formula Hg 3 (NOa)*. The freezing points of only 
two solutions of the salt were determined. W. J. P, 

Ceric Bichromate. The Separation of Cerium from Lan- 
thannm and Didymitun. By G. Bricout (Comjpt rend.y 118, 
145 — 146). — When an eleeme curi'ent of 2*5 to 3 volts, is passed 
throngh the slightly acid solution, obtained by dissolving cerous 
carbonate in chromic acid, a large positive electrode being used, small, 
brilliant, orange-red crystals of ceric dichromate, Ce0a,2Cr0a,2H*0, 
separate on the positive electrode. This compound is insoluble in 
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water, bat dissolves in acids. It is slightly decomposed by cold 
water, and when boiled with water is first converted into yellow ceric 
chromate, and eventnally into hydrated ceric ozide. 

^ Lanthanum and didyminm form no higher oxides, and hence, under 
similar conditions, give no deposit on the positive electrode. Ceric 
dichromate, precipitated in the manner described, from solutions con- 
taining lanthanum and didyminm, is quite free from these elements, 
and can readily be dissolved in hydrochloric acid and precipitated in 
the form of oxalate. 0. H. B. 

Electrolysis of Perrons Snlphate. By it. Tichvisskt (J. Buss. 
Chem. 8oc*^ 25 , 311 — 815). — ^When a 30 per cent, solution of ferrous 
sulphate is electrolysed between iron electrodes by a very weak 
current in the dark, a solution is obtained iu the course of a month 
or two which differs cousiderably finm the ordinary solutions of 
ferrous salts. Its colour is more intensely green, somewhat like that 
of nickel sulphate, and on exposure to light, it deposits a green solid, 
which may be preserved for an indefinite period if air is exclnded. 
Analysis of the solution showed it to contain twice as much iron for a 
given quantity of sulphuric acid as is contained in ferrous sulphate. 
It therefore probably contains the basic salt FeSOijFeO, which decom- 
poses on exposure to light with deposition of Fe(OH)2» coloured green 
by some ferrous sulphate carried doivn along with it. This appears 
likely, because the precipitate on washing becomes much paler. 

J. W. 

Action of Ferric Salts on Iodides. By K. Seubeet (Zeit. anorg, 
CkeTTi.^ 5 , 334 — ^338). — This paper forms a historical introduction to 
the paper of Seubert and Dorrer (see next Abstract). The author 
points out that this reaction is generally represented by the equation 
Fe,Cl8-f 6MI=2PeIa4-6M01+Ia, or Fe30l6+2MI=2Fe01,-h2M01+l3, 
but that neither of these represents the trae facts. For, whilst in 
btrong solutions, and with a large excess of iodide, the theoretical 
quantity of iodine may be liberated, in general less than this quantity 
IS set free, the quantity in weak solutions showing a considerable 
deficiency. Very weak solutions of ferrous chloride even absorb 
iodine with the formation of some ferric salt. It is thus clear that 
this reaction is a reversible one, L, T. T. 

Action of Pernc Cliloride on Potassium Iodide and on 
Hydriodio acid. Part I. By K. Seubeet and A. Dosrer (Zeit 
amrg* €hem,y 5 , 33t^ — 353). — ^In this part of the paper, the results 
of the action of neutral solutions of ferric chloride on potassium 
iodide are described. Deci-molecular solutions were used (FeCl^ 
being consideied as the molecule ot ferric chloride), and quantities of 
of 10 C.C., or multiples thereof, taken so as to correspond, on the one 
hand, with 1 to 50 mols. of potassium iodide to 1 mol. of ferric 
chloride, and on the other with 1 to 10 mols, of ferric chloride to 1 mol. 
of potassium iodide. The influence of time and of dilution on the 
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reaction was also stndied. The results are given in a series o£ full 
table*? and curves, which may be thus sumniaiM>ed. 

1. Infinmcf of time on the reaction . — In order to allow the progress 
of the reaction to be followed, the mixed solutions ere, in these 
series, always diluted to 100 c,c. The progress of the reaction, where 
the two substances are used in molecular proportion, is most rapid in 
the first quaiter of an hour, by the end of whi«h time about 28 per 
cent, of the theoretical quantity of iodine has been set free, and then 
rapidly decreases until after five or six houi^s (at which time ^50-51 
per cent, of the theoretical iodine has been libemted), further action i> 
exceedingly slow. At the end of 46 hours, 60 per cent, of the theoreti- 
cally possible iodine has been set free. The reaction, when the 
molecular proportions are equal, does not seem to proceed much 
beyond this point ; but when unequal molecular proportions are used, 
the progress of the reaction is quickei*, the end state of equilibi’ium 
is sooner reached, and the total quantity of iodine liberated is greater 
the gi^eater the excess of either reagent employed, excess of potassium 
iodide exerting, however, a somewhat greater influence than excess 
of ferric chloride. 

2. Influence of the mas^ of the two reagents on fhe reaction . — As 
already seen, the total quantity of iodine liberated by the mutual action 
of potassium iodide and ferric chloride in molecular proportion is below 
60 per cent, of that required by the theoretical equation. Increase of 
either reagent augments this quantity. At first, increase of potassium 
iodide has more effect than a similar increase of ferric chloride. But, 
after a time, the effect of increasing the iodide ceases, and abont 
96-97 per cent, of the theoretical iodine is the most that can be 
liberated in this way. With excess of ferric chloride, on the other 
hand, the influence is at first less, but continues more regularly, and 
when the proportions reach about 20FeClj to IKI, the whole of the 
theoretically possible iodine is liberated, or, in other words, the reac- 
tion is complete. 

In the second part of this paper the authors propose to discuss the 
theory of this reaction, L. T, T. 

Atomic Wei^t of Palladixizru By E. H. Keiseu and Miss M. B. 
Bbeed (Amer. Ghem. •7., 16, 20 — 28). — The authors have prepared 
palladium diammonium chloride from palladium dichloride purified 
by di&tillaiion in a current of chlorine, and from metallic palladium, 
which was dissolved in aqua regia, the solution freed from acid by 
evaporation, treated with excess of ammonia, warmed, filtered, and 
the dichloride precipitated with gaseous hydrogen chloride. Both 
these methods give a product of undoubted purity, and one in which 
the ratio of palladium to palladium diammonium chloride is such as is 
equivalent to an atomic weiurht of 106*25 for palladium (mean of 10 
determinations : H=1 ; N=14*01 ; Cl=3o*37), a number very closely 
agreeing with 106*27, that obtained by Keiser in previous determina- 
tions (compare Abstr.,1 890, 17). The method employed for convert- 
ing the double salt into the metal was that of heating it in a current 
of pure hydrogen, and the experiments were conducted in such a way 
as to conclusively establish the fact that no loss of palladmm occurred 
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hy volatilisation or deci'epitation (compare Keller and Smith, Abstr., 
1893, ii, 73), G. T. 


Mineralogical Chemistry. 


Artificial Trona. By B. Beinitzer (Zeit. angw, Chem., 1893, 
•">73 — 675). — ^The author notes an error in a reference to his work by 
C. Winkler f Abstr., 1&93, ii, 577 ), in that the analyses made by him 
in 1SS7 did not lead to the formula for trona then generally accepted, 
but to the formula KaaCOa+NaHCOa+^HaO. This formula is iden- 
tical ^v-ith that given by Winkler. 

In a subsequent communication, C. Winkler (ZeiL angu\ Ohem*^ 
3893, 599; coirects the error, and explains how it originated. 

B. H. B. 

Composition of Stanrolite. By S. L. Penfield and J. H. Prati 
( Amer. J, Sn., 47, 81 — 89) — In the early analyses of stanrolite, 
especially in those by Rammelsberg, a gi*eat variation was found in the 
chemical composition, es^ ecially in the amounts of silica, which 
vaxied from 27 to 50 per cent. 'Formulas proposed at different times 
show the following variations: — BL*FehAl24Sii30& (Rammelsberg); 
S4^C8Al24SiiiOt4 (Fmedl) ; R4Fe4Al24Siio08a (Coloranio), From a 
consideration of the analyses of Friedl and Colomnio, Groth sugg^ests 
the simple formula of a basic orthosilicate (A10)4(A10H)Fe(Si04)s. 
That this formula is correct is well established by careful analyses 
made by the authors. These gave the following mean results : — 


SiO«. FeO. RjO# Sp. gr, 

St. Gothard 27*70 55*04 15*07 2*19 3*748 

Windham, Maine 27*60 56*75 14*43 2*20 3*728 


Lisbon, Kew Hampshire . 27*44 55*16 15*72 1*68 3*775 

Burnsville, N. Carolina. . 27*47 55*83 14*74 1*96 3*773 

From a comparison of the analyses with the results required hy the 
formula, it will be observed that the silica is uniformly a trifle high. 
The authors are of opinion that quartz is an impurity in the mineral, 
and that it is present as very minute inclusions. B, H, B. 


Physiological Chemistry, 


Calorimetry. By A. D. Waller (Proc. phyinol Soc., 1893, 25— 
29), — The oidinate of a thermcgi*aphic curve may he taken as an 
index to the rate of heat discharge per area per time, and the area of 
a thermogiaphic variation can be expressed in calories. For practical 
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comparisons, the area of sucli a variation may be taTcen as that of a 
triangle with time as base and maximum ordinate as height. 

From this, the idea sprang that for clinical purposes an ordinary 
thermometer might be employed for calorimetry. A mercurial mano- 
meter with an excursion o£ 5 mm. per 1® indicated tbe increased heat 
discharge (for instance, that consequent on muscular exertion) far 
better than a partial calorimeter surrounding a limb. Loss of heat 
by evaporation is separately estimated. 

The calorimetric value of surface thermographic or thermometric 
readings was estimated by experiments with an india-rubber sphere 
containing a known weight of cooling water, readings being taken at 
intervals from internal and external thermometers. A third ther- 
mometer gives the temperature of the air. 

The rate of cooling is not strictly proportional to the tempera- 
ture difference (T.D.), but more precisely to (T.D.)^*’^; but the 
discrepancy is slight, and in any case easily corrected in a graduation 
®icale. 

The following numbers represent the state of heat emission from 
a human fore- arm with a superficial area of 500 cm\ after rest and 
after exertion. The surrounding temperature was 20'’, and the 
evaporation ganged as described below. 

After rest. After exertion. 


T.D 12“ 14“ 

i.o. heat emission . . 75 cals, per minute 90 

Moistnie 4 “gre. per 20 cm*, per minute 30 

i.o. heat emission . . 6 cals, per minute 45 

Total 81 cals, per minute 135 


Tbe water is estimated by means of shallow glass capsules, in the 
bottom of which calcium chloride solution had been evaporated to 
dryness. The capsule is weighed before and after it is inverted for 
a mven time over an area of the surface of the body. With an ex- 
ternal temperature of 20“, the following values (in milligrams, 
per 20 om*. per 10 minutes) were observed. Palm of hand, 24; 
sole of foot, 12 ; forehead, 12 ; cheek, 0 ; axilla, 10 ; popHte^ s^ce, 
10 ; forearm, 5 ; leg, 5. W. D. H. 

Asphyxia. By H. Keokeckeb and Joedi (Troc. physiul. Soe., 1893. 

21 23). The primary object of respiration is either to supply the 

organism with oxvgen or to i-emove carbonic anhydride from it. A 
frw’s heart will work as effectively when supplied with blood freed 
from its gases or with oxygenated blood; on the other hand, blood 
containing carbonic anhydride interferes with the heart’s action, 
finally paralvsing it. The heart heats again on removal of the car- 
bonic anhydnde (McGuire). Pishes can recover from asphyxia if 
opportunity be afforded to the blood of freeing itself from carbonic 
a^ydride, by combination with substances introduced into the sniv 
rounding medium (Tranhe-Mengamio). Gk>ld fish can live for two 
days aS a half in a Utre of water entirely shut off from air, and for 
about a day in boiled water. If, then, they are, in a dying condition. 
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< 50 uveyed to auotlier litre of boiled out water, they recover, aul sur- 
vive 10 — 17 boors. Fresb fisb introduced into the water tenanted by 
the dead fish live for some hours ; but when a little sodium hydroxide 
is added they live a whole day. Fish die in water charged with car- 
bonic anhydride, the amount of gas varying directly as the rapidity of 
death. 

Farther experiments, performed on the person of one of the 
authors, were designed to determine bow much carbonic anhydride 
cm be supported in inspired air. The gaseous mixture was inhaled 
from a gasometer of 40 litres’ capacity. Bq^ual parts of air and car- 
bonic anhydride caused spasm of the glottis, and consequent inability 
to breathe at all. 30 per cent, of carbonic anhydride was breathed 
for a minnte, the aspect of the subject of the experiment being 
dyspnoeic ; 22 per cent, of the gas caused less inconvenience ; and a 
proportion of 8 per cent, caused much more ample breathing than 
normal. It was also found that an increase in the amount of carbonic 
anhydride produced in the body, as by the ascent of a tower, caused 
considerable stimulation of the respiratory efforts, and in one experi- 
ment volantary maximum inspirations were continued for an hour. 

W. D. H. 

Kespiratory Exchange in Babbits. By M. S. Fembbet and 
A. GiJRBER (/. Phr/sioh, 15, 449 — 4t>3). — The gases were analysed by 
Haldane's method. Rabbits were found to vary considerably in the 
amount of gases exchanged and in the respiratory quotient. The chief 
point investigated in the present paper is the influence of bleeding 
and transfusion on the gaseous interchange ; and it was found that 
severe bleeding, even if half of the animal’s blood is removed, whether 
followed by transfusion or not, causes no decrease in the respiratory 
exchange, provided the animal's nutrition does not suffer from the 
operation. If, however, the haBmoglobin is reduced to one-third of 
its normal value, the animal dies in convulsions. The experiments 
present another proof that vital combustion processes occur chiefly 
in the tissues of the body, not in the blood, W, D. H. 

Gases in the Air-Bladder of Fishes. By 0. Bom (/. Physiol., 
15, 494 — 500). — ^The gas in the air-bladder of fishes is a true secre- 
tion of a h^hly oxygenated gaseous mixture. The secretion appears 
TO be under the control of the nervous system, and it fails when the 
branches of the vagus nerve which supply the air-bladder are cut. 

W. D. H. 

Action of D^estive Ferments on Nuclem Componnds. By 
P. M. PtkpOFF physiol. Chem.,lB, 533 — 539). — A calf’s thymus 
was divided into three parts. Part 1 was subjected to artificial 
gastric digestion for one hour. The nndissolved residue contained 
*2 55 per cent, of phosphorus ; the filtrate 0’243. 

Part 2. — ^Here digestion went on for two hours. The percentage of 
pliosphorus was then 2*66 in the residue. 

Part 3. — ^Here digestion went on for three hours. The percentage 
of pho«»phoms in the residue was then 2*9. 

A similar experiment with pancreatic fluid showed a much more 
rapid bulution of the phosphorus-containing substance. So probably, 
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tKough but little nuclem is digested in the stomacb. a coii-,iderabIe 
quantity is absorbed after pancreatic digestion in tbe inte<!tmes. 

W. D. H. 

Nuclem in Nutrition. By Gtmlilu (Zeit ylysiul, Ckem,, 18, oOb — 
512). — Tbe nnclein nsed was obtained from tbe tbymns gland, and 
was given to dog^, tbe nrine of wbicb was examined. Tbe effect was 
not marked, except in producing an increase in tbe pbospboric acid. 
There was no inci*ease in tbe nric acid. W, D. H. 

Nuclein Bases in the Body. By T. Inoko {ZeiL yhjsiol, Chem.^ 
18, 540 — 544;. — Tbe amonnts of various bases derived from nnclein 
were estimated in various organs (testis, pancreas), and in sperma- 
tozoa of various animals. It was found in all cases that xanthine 
bases are more abundant than sarkine bases, bnt tbe relation between 
them varies. Of tbe xanthine bases, those rich in oxygen (bypo- 
xantbine and xanthine) are more abundant than those rich in nitro- 
ffen (adenine and gnauine), the proportion varying from 2 : 1 to 3 : 2. 

W. D. H. 

Hepatic Glycogensis. By D. NoHl Patox (Proc. Boy. Soc., 64, 
313 — 318). — ^Mnch recent research has tended to show that Bernard’s 
original teaching concerning tbe glycogenic function of tbe liver is 
correct. Tbe question whether tbe change of glycogen into sugar is 
due to a ferment action, or to tbe vital action of tbe liver cells is, 
however, undecided, and tbe object of tbe present paper is to 
elucidate this point. Tbe question is considered bow far process 
is dependent on tbe life of tbe liver cell. Tbe excised organ, roughly 
minced, was kept at 37 — 40® in normal salt solution, and it was 
found that duriug tbe first half hour tbe Joss of glycogen was very 
rapid ; after that it went on more slowly. In other experiments tbe 
liver substance was killed by grinding it with sand. These, compared 
with control specimens in wbicb the liver was roughly minced, 
showed a much slower disappearance of glycogen. Tbe histological 
changes occurring in the liver cells are also described. The conver- 
sion of glycogen into sugar is divisible into two periods : (1) an 
early period of rapid conversion occurring before obvious structural 
changes are seen in the cells ; (2) a late period of slow conversion 
after these changes have developed. Tbe rapid and extensive changes 
occurring in tbe first period is inhibited by destroying tbe cells, and 
is due to their vital activity ; tbe second slower stage is believ^ to 
be due to tbe action of an enzyme. 

The influence of various agencies in diatingnisbing between tbe 
two processes is next described ; namely, of a temperature of 60°, which 
inbifets vital but not tbe fermentative activity — ^and of sodium 
fluoride (1 per cent, solution), which acts similarly. 

Chloroform was found to increase hepatic amylolysia markedly ; 
and it is tbe early rapid amylolysis which is accelerated, tbe micro- 
scope revealing a more rapid kataboHc change in tbe cells than tbe 
normal. Some experiments performed during life show that chloro- 
form aDSBsthesia then increases hepatic amylolysis also. 

Ether acts like chloroform but in a smaller degree. Pyrogallio acid 

VOL. LXVI. ii. 13 
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(0*25 per cent, solution) acts in the same way. Morphine, curare, 
amylic nitrite, and sodium salicylate have no action. 

The development, after death, of an acid reaction, due in part to 
lactic acid, is not tl e cause of amyloly&is. The influence of micro- 
oreranisms is also excluded. 

In the first rapid amjlolysis, glucose is formed ; intermediate 
substances of the nature of dextrins and maltose were not detected. 
•In the later amylolysis, dextrins (and possibly maltose) were always 
fonnd. W. D. H. 

Chemistry of Miiscle. By H. Boaciur {Zeit physiol Chem,, 
18, 511:1 — 524). — The glycogen of heart muscle diminishes after 
death more rapidly than that of skeletal muscles under the same con- 
ditions. Heart muscle or its aqueous extract changes glycogen into 
sugar more rapidly than skeletal muscle or its aqueous extract. The 
original percentage of glycogen in the fresh heart muscle is about 
the same as in skeletal muscle. 

Inosite is more abundant in heart muscle than in skeletal muscle. 
Heart muscle is neutral in reaction ; when tetanised, or after death, it 
turns acid. W. D. H. 

Elastic Substance of the Aorta. By H. S(’hwarz (Zeit ^physiol 
Chem,^ 18, 4b7 — 507). — Elastin was obtained from the aorta by 
taking advantage of its relative indigestibility in artificial gastric 
juice. It is identical with that obtained from the Liyamentum nuchcp. 
Elastin contains snlphnr, which is removable by boiling with 1 per 
cent. pot'iS'iium hydroxide; this, however, does not destroy the 
elastin, which still retains its characteristic properties. With super- 
heated steam, it yields hemi-elastin and elastiu-peptone (proto- and 
deutei*o-elastose). Decomposed by hydrochloric acid, it yields am- 
monia, hydrogen sulphide, leucine, glycocine, tyrosine, homologous 
benzoic acids, and lysatinin. By fi^ion with alkali, it yields, among 
other prodncts, indole, skatole, benzene, and phenol. W. D. H. 

Chemistry of Leucocytes. By L. Liliexfeld physiol 

Chem.^ 18, 473 — 486). — The leucocytes were obtained from the 
thymus gland by the use of pressure and the centrifuge. The 
aqueous extract contained a proteid coagulating at 48® and another 
coagulating at 73 — 75®, A nucleo-albumin was also obtained ^ 
Halliburion’s method ; it was found to contain 0, 53*46 ; H, 
7*64' K, 15*57 ; and P, 0*433 per cent. The alcoholic extract of the 
cells contained protagon, amidovaleric acid, inosite, and mono-potas- 
sium phosphate. 

A nuclein-containing proteid, called nuoleo-histon, was obtained by 
precipitating with acetic acid an aqueons extract of the cells. [This 
IS what Wooldridge termed “‘‘tissue-fibrinogen,” — Abstractor.] Its 
elementary composition is 0, 48*46; H, 7*0; H, 16*86; P, 3*025; 
S, 0*701 per cent. The action of artificial gastric juice, or of 0*8 per 
cent, hydrochloric acid, on this is to separate the nuclein from the 
proteid, which goes into solution as peptone. The nuclein contains 
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4*991 per cent, of pliospliorELS* ITtLoleic acid prepared trom this 
contains 9*94 per cent, of phosphorus. 

Histon, the other eonstitnent of nncleo-histon. -was first obtained 
from birds’ red corpuscles by Eossel (ZeiY. Chem.^ 1SS4), who 

described it as a peptone-like substance ; many Lave since regarded 
it as an artificial product, formed by the acid used in its preparation 
This view is combated in the present paper. Lcfucohi^ton, however, 
differs from Kossel’s compound in being coagnlable by heat. 

The following table gives the quantitative composition of leuco- 


cytes. 

Water SS 51 

SoHds 11*40 

100 parts of the solids contain — 

Total phosphorus ^1*01 

Total nitrogen 15 

Proteid I'Td 

Leuco nuclein 68* 7b 

Histon b'6r 

Lecithin 7*51 

Fat 4*02 

Cholesterol 4*40 

Glycogen 0*80 


The weight of the silver compounds of the nuclein bases (adenine, 
hjpoxanthine) obtained was 15*17. W. D. H. 


FLnorine in Bones and Teeth. By S. Gabbiel {Zeit anal 
Ohem,, 33, 53 — 54). — ^To the conclusion arrived at by Gabriel 
(Abstr., 1893, ii, 82), that teeth contain only traces of fluorine, 
Wrampelmeyer has objected, on the ground that organic substances 
cannot be incinerated without loss of fluorides. The author replies 
that it is impossible to assume the loss of 1 per cent, of fluorine ; that 
the results obtained by Brandi and Tappeiner ^ Abstr., 1893, ii, 23) 
tend to negative any important loss on incineration ; that his own 
results do not depend entirely on the examination of the ash of teeth, 
hut also on the extraction of the powdered bone with alkaline 
glycerol ; and, lastly, that his communication, above quoted, was only 
a preliminary one, the whole subject being exhanstively treated later, 
(this voL, ii, 21). M. J. S. 

Compositloit of the Liver Pat of “ Birgus latro.” By E. 
GilttAED (J". Fharm .9 [5], 28, 443 — iioO). — ^The purified fat obtained 
from this crab melts at 24^, and gives, by saponification, glycerol 
and a mixture of fatty acids melting at 26° to 27°. Of these, the 
acids which form barium salts soluble in hot water, are laurio, 
caproic, and caprylic. The other acids are stearic and palmitic. The 
mixture contains cholesterol, but no unsaturated acids. W. T- 


Colonr of Lepidopterons Lsitvsb. By B. B. Podltoy (Proc. 
Boy. Soc., 64 , 417 — 130). — ^Previous researches having shown tliat 

13^9 
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probably certain elements of the colouring of butterflies’ larvae 
are modifled chlorophyll (metachlorophyll), derived from the food 
plant, a critical experiment is now described. The larvae of Try- 
j^hoBfia prontila were arranged in three sets, fed respectively on (1) 
the yellow, etiolated leaves from the heart of the cabbage; (2) the 
white mid-ribs of sttch leaves, from which the yellow blades were 
carefully removed ; and (8) the deep green external leaves. Those 
in the first and third sets became gi'een or brown, those in the second 
set remained colourless, but the greater nnmber died daring the ex- 
periment. W. D. H. 

Nature and Causes of the Green Colour of Oysters. By A. 
Chatix and A, llruTZ (ficmvpL rend,^ 118, 17 — 23 and 56 — 58). — 
Oysters, as Berthelot stated some years ago, do not contain chloro- 
phyll, hnt they contain iron, which is concentrated chiefly in the 
gills, where the green colour is deepest, and amounts to from 0*06 to 
0*08 per cent, of the dry matter. In the rest of the oyster, it 
amounts to from 0*025 to 0 048 per cent. It is noteworthy that in 
brown oysters the percentage of iron is practically the same, and it is 
likewise concentrated in the gills, where the brown colour is deepest. 
The mud at the bottom of the cultivating tanks contains in 1000 parts : 
N, 0 79 to 1*92; PA, 0*75 to 2*10; SO„ 6*38 to 34*18; 01, 8*44 to 
23-71 ; I, 0*0005 to 0*005 ; CaO, 5*60 to 110*60 : Fej^Os, 17*04 to 77*79. 
In two cases, the nitrogen is as high as 6*22 and 7*55, respectively; in 
one, the phosphoric anhydride is as low as 0*15, and in another, 0*43 ; 
in two cases, the calcium oxide is 219*8 and 213*36 respectively. The 
muds contain a considerable quantity of iron in the form of ferrous 
oxide and ferrous sulphide. When the mud is exposed to air during 
the summer months, in accordance with the usual practice, its black 
colour gradually changes to brown, the ferrous sulphide and oxide 
being oxidised, and the ammoniacal nitrogen converted into nitrates. 
Part of this oxidation is due to the action of algse, which develop 
rapidly under the influence of light, and decompose the carbonic 
acid in the water, liberating nascent oxygen in contact with the 
ferrous compound. 0. H. B. ^ 

Potassium Thiocyanate in the Stomach. By G. E[ellihg> 
(ZeiL physiol, C/iew., 18, 39? — 408). — ^It is shown that potassium 
thiocyanate is present in the stomach contents ; it may be recognised 
by the ferric chloride reaction, and presumably comes from the 
swallowed saliva. The amount of hydrochloric acid in the stomach 
makes a diSerence in the reaction. If saliva is mixed with dilute 
hydrochloric acid, carbonic anhydride comes off, and the ferric 
chloride reaction is weaker. On the addition of stronger hydrocbloric 
acid, the intensity of the reaction increases in time. 

The presence of potassium thiocyanate is a source of error in 
UFelmann’b reaction for lactic acid. W. D. H. 

Secretion of Myxine Glutmosa. By E. W. Reid (J. FhysioL, 
15, 488 — 493). — ^The slime of this fish contains two substances, a 
gi*anule substance and a thread substance (Abstr., 1893, ii, 429) ; the 



PHTSIOLOGHOAL CHEiflSTKT. 


149 


former was dissolved in 0*01 per cent, solution of potassinin hydroxide, 
leaving the threads nnafEected; the grannie substance was pre- 
cipitated &om solution, either bj 1 per cent, solution of acetic, or U*1 
per cent, of hydrochloric, acid. 

The granule substance resembles mucin in many of its characters ; 
it, however, yields no reducing snbstance^on treatment with sulphuric 
acid. It, moreover, contains phosphorus, although it is completely 
soluble in artificial gastric juice. 

The thread substance appears to be a more insoluble variety of the 
same material. It is insoluble in gastric juice, but is stated to con- 
tain less phospboms than the grannie substance ; accurate quantita- 
tive experiments ai*e, however, not given. W. D. H. 

Excretion of Nitrogen in Diabetes. By H. Leo ( Chem. Oeufr., 
1893, ii, 603 ; from ZtiL klin. 2fed.^ 22, 223 — 224). — In normal in- 
dividuals, a test meal containing 75 grams of cane sugar, 50 grams of 
butter, and 120 grams of maize, causes a marked rise iu the excre- 
tion of nitrogen. In diabetics, the same occnis, the rise in nitro- 
genous output running almost parallel with that of the volume of 
urine and amount of sugar therein. Shortly afterwards a fall occurs. 
The rise of nitrogen is, as a rule, more marked than in normal 
persons. In one case, an increase in the carbohydrates of the food 
led to a diminution in the nrinaiy nitrogen; and, although the 
proteid«sparing action of carbohydrate is not always seen in diabetes, 
it is the general rule. W. D. H. 

P^age of CMorofoni^adixiinistered by Inhalation, into the 
Urine. By P. T itali (JjOrosi^ 16, 299 — 304). — ^Breaudat (/. Fharm, 
1893, 194) was unable to find chloroform in the urine after its 
administration as an anmsthetic; the author, however, employing 
the very sensitive process given below, in some cases found traces of 
chloroform in the urine. A current of pure hydrogen is passed 
through the urine, or any other Kqnid containing chloroform ; the 
latter is thus carried off as vapour, and on burning the hydrogen and 
allowing the fiame to play on a piece of fine brass gauze, the wire 
assumes a bluish- white colour. Un drawing off the products of com- 
bustion from the gauze, and passing them through ammonia solution, 
a bluish coloration is obtained, and the solution is found to contain 
chlorine. The quantity of chloroform found iu the urine after in- 
halation of the anassthetic is always very small, and in some cases 
none can be detected. 

After administration of chloroform, the urine always reduces the 
solutions of Fehling, Trommer, and Bottger, and gives a white tur- 
bidity when boiled with mercuric chloride solution ; this is not due 
to the presence of glucose. This result is in agreement with those 
obtain^ by Hast, v. Mering, and Zeller, but opposed to those of 
Breandat. The author also shows that, after inhalation of chloro- 
form, the urine contains organic chlorine, although it does not seem to 
be present as trichloromethylglycoronie acid, or its homologue. 

W. J. P. 
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SoutlL Amerian Meat Extract and Meat Peptone. By E. 
Kemmerich {Zeit, physiol, Cliem., 18. 409— 422).— The methods of 
apalysiDg these preparations of the author are described. 

The extract contains 16 — 1? per cent, of water, 6'19 of gelatin, 
14*16 of alhnmoses, 12*31 of peptone, a total pmteid percentage of 
33*23. There is also present 20 to 22*3 per cent, of mineral matters 
(chiefly phosphates), 1*22 of glycogen, 4*33 of creatinine, 0*25 to 1 of 
caraine, 1 of fat, 0*9 of ammonia, and 18 to 22 of other ^dractives. 

The meat peptone contains more proteid, 18*76 of soluble albumin 
and gelatin, 39*16 of albnmose and peptone ; a total of 57*91. 

The glycogen is present in well-preserved specimens made from 
fresh meat. 

The presence of creatinine — ^not creatine- — confirms G. S. Johnson^s 
work {Proc. Boy, Soc., 50, 28). W. D. H. 

Physiological Action of Pilocarpine. By A. Cijeci (Ghem, 
Ventr., 1893, li, 659 ; from AnnaK Chim, Faim,, 18, 3 — 8). — ^Pilo- 
carpine produces hyper-secretion, convulsions, and paralysis. The 
paralysis is accounted for by regarding: pilocarpine as a quaternary 
ammonium compound. But phenol and oximhydroxyl groups, the 
most powerful in producing hyper-secretion and convulsions, are 
absent. It is not improbable, however, that in the organism changes 
may occur, a pUocarpmate being formed with the bases of the body; 
thus : — 

0sSrH«-CMe<§^>0 + EOH = C»NHi-OMe(irMes*OH)‘COOE. 

In dogs, the drug leaves the body in the urine partly as free pilocar- 
pine and partly as such a pilocarpinate. W. D. H. 

Crystalline Substance in Silkworms destroyed by Mnscar- 
dine. By E. Veesost {8fas, Bper, Agrar.^ 24, 245—255). — The 
disease Inown as Muscardine,*’ and caused by Botrite Basdana, 
gives rise to a ciystalline efiBorescence on the dead silkworms. This 
efBorescence was examined by Brugnatelli, at the instance of Dandolo. 
In a note by Dandolo (1814), the substance is stated to consist chiefly 
of magnesia^ phosphoric acid, and ammonia. After describing the 
appearance of the substance under different atmospheric conditiozus, 
the author gives in detail his method of purification and analysis. 
The following results were obtained : water lost at 100°, 12*635 ; 
oxalic acid, 48*975 ; ammonia, 22*365, and magnesia, 1*9 per cent. 
These numbers point to the formula, C 304 llg, 5 C 204 (NH 4 )i + IOH 3 O. 
The action of ISofnie Bandana is probably Umited to the production 
of oxalic acid, a small portion of which is neutralised by magnesia, 
whilst most of it combines with the ammonia liberated in the de- 
composition of the silkworm. ST. H. M. 
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Action of Calcium SnlpMte and of Hydrogen Potassinm 
Sulphite on Alcoholic Fermentation. By F. Ratizza Sper . 
Jgrar.^ 24, 593 — 609). — The want of agi*eement of the results ob- 
tained by Czeppel (Boll, Soc, ViHcolL, ISiiO, 625, and 1892, 47) 
and thobe of Chiaromonte (this voL, ii, 61) is shortly discussed. In 
the first experiments, now* described, mnst <sp. gr. 1*076S;, containinjt 
a solution of invein: sugar and an excess of tartaric acid, vs as treated 
with vai'ying amounts of calcium sulphite (0*05 to 0*5 per litre 
the temperature and amonnts of carbonic anhydride evolved being 
observed daily. Under the conditions of the experiments, with a 
temperature of 30®, the sulphite had no effect, either in lowering the 
temperature or in increasing the activity of the ferment. The next ex- 
periments were similar to the first, but hydrogen potassium sulphite 
was employed instead of the calcium salt, and the temperature waa 
much lower (14^). With 0*05 and 0*15 gram of sulphite there waa 
less evolution of cai*bonic anhydride for the first two weeks than when 
no sulphite was added ; but after that the amounts were much the 
same. With la^'ger amounts of sulphite, the fermentation was stopped. 
A third series of experiments was made iu 'which the effect of calcium 
sulphite waa directly compared with that of hydrogen potassium 
sulphite, both at35‘'and at 15®. At the higher temperature, 1*2 gram 
of calcium sulphite per litre and 0*3 gram of the potassium salt were 
pi*actically without effect ; 0*5 gram of hydrogen potassium salphite 
stopped the fermeutation. At 15®, the amounts of calcium salt em- 
ployed were almost without effect after a few days ; 0‘30 gram of the 
potaB.sium salt retarded the fermentation somewhat, even to the end, 
whilst 0*5 gram, as at 35°, stopped it altogether. 

Experiments were made to ascertain the effect of the two salts on 
saocbaromyces, by determining the number of colonies from 1 c.c. of 
wine at ditterent dates after treatment vrith 0*01 gram per lit re of each 
salt. Without any addition the number of colonies increased in 15 
days to about 20 times the original number; with the calcium salt, 
the number was reduced to about a seventh, whilst with hydrogen 
potassium sulphite the number was reduced to almost nothing (one- 
seventieth). 

The results of the author’s experiments are opposed to those ob- 
tained by Czeppel (///c. cif.), and i-esemble 0iiiai*omonte’s. As re- 
gards hydi'ogen potassium salphite, it is much more active than 
calcium sulphite, and, when further studied, will be probably sub- 
stituted for it in the treatment of w-ines, whether to snbine the fer- 
mentation, or to give wine u greater power of resisting hot summers, 
or for sending wines to distant countries. Before recommending 
its use, however, more experiments should be made with natural 
musts. K* H, M. 

Formation of Carbonic Anhydride and Absorption of Oxy- 
gen by Leaves after their Removal from Plants. By Bgrthku)! 
and G. AndeiS (Compi, rtnd,^ 118, 45 — 54 and 104 — 112). — When 
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leaves of wheat, hazel {Ooi’ylus avela^ia), and Sedum maximum are 
heated at 100 — 110® in a current of hydrogen, carbonic anhydride is 
evolved in quantity amonnting to about 0*7 per cent, of the diy 
matter. The evolntion of gas takes place in two stages, namely, at 
94 — ^99®, and at 110° after desicaition is practically complete. In a 
current of air instead of hydrogen, the phenomena are similar, 
carbonic anhydride being evolved in two stages corresponding res- 
pectively with the evolution of the greater part of the water, while 
the temperature inside the flask is about 100®, and with the period 
when leaves have become pracjtically dry, and the temperature of the 
flask has risen to about 110®. The quantity of carbonic anhydride 
evolved is greater than in a current of hydrogen. 

If similar leaves are immersed in water and heated at 100® in a 
slow current of air, the quantity of carbonic anhydride evolved in the 
case of wheat is greater than in the previous experiments with a 
current of hydi'ogen, hut less than with a current of air. It would 
seem that the oxygen under the conditions specified is on^ able to 
act on the leaves after it has dissolved in the water. With hazel 
leaves, the results are similar to those obtained in hydrogen, and 
with leaves of Sedum maximum the quantity of carbonic anhydride 
given ofE is greater than in the previous experiments with either air 
or hydrogen. 

The moist leaves were heated at 100°, in a closed vessel filled with 
oxygen, and the amonnts of carbonic anhydride formed and oxygen 
absorbed were determined. It was found that the volume ratio, 
OsfCOa,was 1'32 for wheat, 1*60 for hazel, and 1*90 for 8 . maximum. 
The quantity of carbonic anhydride form^ is in all three cases much 
greater than in hydrogen. The quantity of oxygen absorbed with- 
out production of carbonic anhydride is greatest in the case of hazel 
leaves, and least with the leaves of S, maximum, and it is noteworthy 
that the former contain the lowest and the latter the highest pro- 
portion of water. 

When these leaves are allowed to dry gradually at the ordinary 
temperature, the quanti^ of carbonic anhydride given o£E is much 
greater than at 100 — 110°. The leaves of S. maximum dry very 
slowly, and the phenomena are complicated by the development of 
muddinx towards the close of the operation. The increased evolu- 
tion of carhonio anhydride during drying is due to biological pro- 
cesses. Some carbon is evolved in the form of volatile compounds, 
the nature of which has not yet been determined. The nitrogen and 
the ash, however, remain unchanged in amount throughout the pro- 
cess. The hydrogen is eliminated, either in the form of water or of 
other compounds in which the ratio of hydrogen to oxygen is *the 
same. Practically, the whole of the oxygen in the carbonic anhydride 
evolved is derived from the air, and not from the leaves, and hence 
the formation of carboidc anhydride is not due to the action of 
anaerobic ferments. The volume ratio of carbonic anhydride evolved to 
oxygen absorbed is practically unity, as in the respiration of animals. 

When moist leaves are placed in a vessel filled with oxygen at the 
ordinary temperature, so that the leaves do not become diy, carbonic 
anhydride is evolved, and oxygen is absorbed, and at fet these 



VEGETABLE PHYSIOLOGY AND AGRICULTURE. 


153 


cliaages seem to be dne cbiefly to the internal reactions of the leaver, 
but, after a time, moulds develop, and prodnce special effects of decom- 
position and slow combination. Daring the first week, the volume 
1 ^^ 0 , 02 / 003 , is practically unity, but afterwaids oxygen is absorbed 
in excess of that corresponding with the carbonic anhydride “With 
hazel leaves, if the action of the oxygen is prolonsred. the weight of 
carbonic anhydride formed may rise as high as 41 per cent, of the 
•weight of the sub&tance, whilst the weight of oxjgen absorbed is as 
high as 70‘3 per cent. Neither alcohol nor acetic acid is formed. The 
nitrogen remains unchanged in amount. 

In all cases, it would seem that the phenomena are due to the 
breaking up of several of the primary glucogenic molecules, which 
are the generator’s of the carbohydrates present in the leaves, the 
carbon being converted into caibonio anhydride, and the hydrogen 
into water, just as in the nutrition of animals. The quantity of heat 
developed by these changes is about one-foui’th of the heat developed 
in the animal organism, as measured by the rise of temperature that 
it is capable of producing in the body undergoing oxidation. 

G. S. S. 


Method of Investigatiug the Exchanges of Gases between 
Iiiving Organisms and the Sniroimding Atmosphere. By 
Berthelot {Oompt rend.^ 118, 112 — ^114). — ^The animal or plant is 
enclosed in a vessel so large that the normal course of respiration, 
Ac., is not interfered with, and from time to time known volumes of 
gas are expelled by introducing kno'wu volumes of air, and the ex- 
pelled gas is analysed. In the case of the action of air on leaves, for 
instance, the carbonic anhydride is absorbed by potassium hydroxide. 

If the capacity of the vessel is V, and the total weight of the gas 
to be estimated is at a particular time, p, then, if a very small bubble 
of air is introduced, i*, and is allowed to diffuse uniformly through 
the vessel (that is, the current of air must be very slow), a volume 
of gas, r, will he expelled from the vessel. This volume will contain 


a weight of the gas to be e^itiinated, p and there will remain in 


the vessel p 1 1 — i 


After n bubbles the quantity remaining 


w ill be p j 1 ^ ) • 

it follows that 


Assuming that nv = Y. and v being veiy small, 


““ -5” *+ "" -rflF* • • • ) — 0*368. . . • 

and after m similar operations p (0*36&)** practically. Divergences 
from these ratios indicate that some absorption or evolution of gas is 
taking place ; and it is cleax* that since the removal of the gas for 
analysis in no way interfex'es with the course of the experiment, the 
investigation may be carried on continuously. G. H. B. 


Nitrates in Living Plants.^ By Demousst (Compt rend,^ 118, 
79 — 82). — ^Berthelot and Andre showed that nitratw are always 
present in plants, and pointed out their importance to vegetation 
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(compare aho Deberain, this yoI., ii, p. 156). The power of reteation 
of nitrates by living plants, and the absence of such power in the 
case of dead plants, is shown by the following experiment : — Some 
meadow-grass, including tops and roots, was divided into three lots of 
100 grams (22 grams of dry matter). The first sample was kept for 
24 hours in cold rfater. At the end of this time, the plant was 
distinctly coloured by diphenylamine sulphate, whilst the water only 
contained O'l miHigram of nitrogen. On extracting the substance 
with boiling water, 21*9 milligram of nitric nitrogen was obtained. 
The second sample was dried and then extracted with hot water; 
22*6 milligrams of nitric nitrogen was obtained, whilst the root no 
longer gave any reaction with diphenylamine sulphate. The third 
X)ortion was subjected for an hour to the action of chloioform vapour, 
and then kept for 24 honi*s in cold water (1 litre). The root gave 
only a very slight reaction with diphenylamine, and none at all after 
being washed a little. The extract contained 21*8 milligrams of 
nitric niti'ogen. 

1^'otwithstanding their solubility, nitrates are held by the proto- 
plasm with an energy comparable with chemical affinity. Dead leaves 
and roots become easily deprived of nitrates by rain ; but Berthelot 
frequently found considerable amounts of nitric acid in above ground 
portions of plants which died during a period of dry weather. 

K H. M. 

Copper in Vaxions Parts of tlie Vine. By F. Sestixi (8taz, 
Sper. Agrar,^ 24, 115 — 132), — The first plants examined had been 
w'atered with a solution of copper sulphate. The plants grew w’^ell in 
the spidngjbct became sickly in the summer, and^died in the autumn. 
This was possibly due to injury by the large amount of mineral 
manures, phosphates, sodium nitrate, <to., applied ; but probably their 
destmction was largely due to the copper salt. The air-dried roots 
contained (1) 0*0547 and (2) 0*1307 per cent, of copper, whilst a 
portion of the stem (without leaves) contained only 0*0013 per cent. 
Four samples of leaves of plants which had not been treated with 
copper salts contained respectively 0*00047. 0*U0056, 0*00060, and 
0*00054 per cent, of copper. New shoots of vines, which had been 
treated with copper about three months previously, contained 0*00073 
per cent, of copper ; the leaves contained 0*00003, and the tendrils 
0*00011 per cent. New shoots from other plants contained 0*00053 per 
cent., whilst the older leaves contained 0*00118 per cent, of copper. 

Most of the copper found in vines will be in those portions to 
which it was directly applied, as there is veiy little circulation 
within the plant ; consequently, those poitions which are not directly 
rraated with copper salts will contain only about the quantity usually 
found in vines to which no copper has been applied. N. H. M. 

Came Sugar in Seeds of Plants, Rafifinose in Wheat Germs, 
CrystsOline Lsevulin. By E. Schclze and S. Fr^’kftet (Ber., 27. 
62 — 64, 64 — 65, and 65 — 66). — ^The cane sugar is obtained from the 
alcoholic extract of the seed, by precipitation as the atrontia com- 
pound, and the precipitate is then decomposed by carbonic anhydride. 
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and treated according to the mttliod already described by tbe aarKr^ 
(Landw, Ver^uch^-Sfa^.^ 34:, 

By this method the anthois hare obtained cane snijrar from the 
see& of Tritknm inlgart » S^otle ceteale^ Aveua 8 itica^F* lyt] uvinifag*^ 
pyrum^ CanmthU '^atita, HAiaailins aunuus^ Fi^um sn*iLinu, Suja 
hispida^ and Coffea arahica. 

Cane sugar has also been obtained from tbe seeds of Ft< ia faba^ 
Phased Vi> vulgaris^ Rordeum di\fi*hum, Zea may% Aiarhk hjpogrea^ 
Oorylu** avellana^ Jnglan^ regia^ and Amyqdahi’^ communk ; «!o that it 
is ve^ “widely distributed in seeds. The only seeds which gave a 
negative result were those of Lupinns 

The authors confirm the result of Hichardson and Crompton, who 
found cane sugar in wheat germs (Her., 19, 1180). 

Cane sugar was also obtained from the green shoots of the pea. 

Ha£S.nose is obtained from wheat germs by evaporating the sugar 
solution obtained by the above method to a syrup, and extracting the 
cane sugar with the requisite quantity of boiling alcohol When the 
syrupy residue is mixed with absolute alcohol, a precipitate of 
raffiuose is obtained. The product^ after purification by reorystal- 
lisation, gjave for a 10 per cent, aqueous solution = +105*5; 
and, on oxidation with nitric acid, 22*2 per cent, of saccharic acid. 

A carbohydrate which has all the properties of laevolin is obtained, 
togeth^ “with cane sugar, from the stalks of rye gathered before the 
formation of seed commences. It is isolated in the same way as 
raffinose, from wheat germs. It crystallises in small prisms, and 
when dried over sulphuric acid forms a white powder, which quickly 
takes up water from the air ; on analysis, it gave numbers ooire- 
sponding with the formula CuHaOn- It reduces Behliug’s solution 
only after heating with an acid, and is optically inactive in aqueous 
solution. E. C. R. 

Lecithin in Vegetable Substances. By E. Schllzl and S. 
ERpmrar Fer<uchs-.S^af., 1893, 307— 32&).— To obtain 

lecithin from seeds, they should be finely ground, treated “with ether, 
and extracted with 50— fiO per cent, alcohol, the alcohol evaporated, 
and the residue treated with ether; water should now be added to 
saturation, and the emnlsion which is thus formed must be cleared 
by the addition of ; after separation, the ether is evaporated, and 
the lecithin which is left, is purified by redissolving it in alcohol. To 
work quantitatively, the phosphoric acid must be determined in the 
alcoholic extract, and the lecithin ealenJated therefrom (factor : 
magnesium pyrophosphate x 7*2703). Bull details are given, as also 
the percentage of lecithin in many seeds. E. W. P. 

^ Su^ower Cake. By T. KobUivxy {Landic. Yerauchs^Stat, 1893, 
253 263). Sunflowers (JSelianthUh anjiuna) are largely grown in 
Hungary. The oil is expressed from their seeds, and the cake 
thus obtained is used as fodder for cattle. A vast number of seeds 
from aJI parts of the world have been analysed, and the constitiieuts 
are found to vary considerably. Taking one sample only out of the 
many : the dried seed gave nitrogenous matter, 16*98; fa^ 36 6; non- 
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BitrogenouB extract, 19*39 ; fibre, 24i‘d ; asb, 3*13 per cent. — ^air-dried 
seed (Imsked) ; water, 14*7 ; nitrogenous substance, 24*95 ; fat, 
49*62 ; non-nitrogenons extract, 4*18 ; fibre, 3*28 ; ash, 3*2? per 
cent. The methods of preparing the cake and expressing the oil are 
described. E. W. P. 

PniDpkizi-seed Cake. By T. Kosctastt {Landw. Yersachs-Stat*, 
1893, 264 — 269). — Several analyses of the whole fmit of plants of 
different varieties of pumpkins are given. The dried seeds contain 
41*1 — 53*96 per cent, of oil ; the oil is largely nsed as food, and for 
burning. E. W. P. 

Compositioii of Winter Drainage £rom bare Soil and Soil 
sown witiL Wheat. By P. P. Deh^raix 117, 1041 — 

1045 ; compare Abstr., 1893, ii. 388 and 486.)~ln a previous paper, 
the amounts of nitric nitrogen collected early in 1892 from the Qrig. 
non vegetation cases were given ; the present paper gives the results 
obtained with drainage from November, 1892, to M^ch, 1893. The 
summer drainasre from fallow soil contained 145 paris of nitric 
nitrogen per million, whilst m the four winter months it only con- 
tained an average of 92 per million — ^in December 183 and 157, in 
January 11 and 9, in February 78, and in March 116 per million. 
When the loss of nitrogen is calculated per hectare, it is found to be 
very great, being 81*185 kHos. in winter and 221*8 kilos, for the whole 
year, or nearly five times as much as the loss of nitrogen observed at 
Bothamsted ( 47 kilos, per hectare). This great difference is due to 
the trituration of the Grignon soil, and the aeration which it under- 
went when put into the cases. A considerable diminution in the 
amounts of nitrates formed has already been observed. Thus, the 
drainage of December, 1893, contained only 93 pai*ts of nitric nitro- 
gen per million. 

With regard to the loss from bare soil, as compared with soil 
covered with vegetation, a second case sown with rye-grass only lost 
10*3 kilos, of nitro^nper hectare, as against 81*185 kilos, lost by fallow 
land ; and the drainage contained only 13 pai-ts of nitric nitrogen per 
million. Inasmuch as there was no reason to suppose that there was 
any essential difference in the nitrification of the two cases, it seemed 
likely that the nitric acid was retained by the plants. An examination 
of gramineous plants grown in the garden of the musenm and in a Grig- 
non meadow showed that the dry roots contained 0*062 and 0*375 per 
cent, of nitric nitrogen respectively, whilst the stems contained 0*113 
and 0*039 per cent. These plants have, therefore, the power of stor- 
ing up nitrates during the winter months for future use. 

The richness of grass land in nitrogen, and the increase in richness 
observed at Grigpon (from 1*5 per cent, in 1879 to 1*88 in 1888), is due 
partly to the nitrogen-fixing organisms (Berthelot), to ciyptogaanic 
vegetation (Schloesing, jun., and Lanrent), and partly to the abstrac- 
tion of nitrates from the water percolating through it. 

Ifot only the ordinaiy grasses, but also wheat hast the power of 
retaining nitrates in the winter; thus roots taken from the field in 
December contained 0 563 per cent, of niti’ic nitrogen (in the dry 
matter), whilst roots and stems taken from a bank next the field 
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contained respectiyelj 1*041 and 0*187 per cent. The root^ were at 
this time over 30 cm. long. 

Frgm March, 1892, to March. 1893, the four cases vrith hare ^oil 
lost 221*4, 193*1, 242*1, and 245*2 kilos, of nitrogen per hectare. 
Grass land lost in the same time only 30 kilos., and soils bearing 
successively beet and winter wheat lost 19*4, 17*6. and 40 6 kilos, per 
hectare. These comparatively slight losses are due to the much lessened 
drainage, and, as shown above, to the retentive power of the plants. 

y. H. M. 

Influence of Iron on Barley. By P. Petit (Ooinpt re, id,, 117, 
1105 — ^1107). — ^Barley was grown in sand freed from iron, to which 
the necessary ash constituents were added. There were four series of 
pots : — No. 1 had 0*00604 milligram of iron in the form of barley 
nuclein (4 grams ; see Abstr. Ib93, i, 539) ; Uo. 2 had 0*98 gram of 
iron as ferrous sulphate (5 grams) ; No. 3 had 0 999 gram of iron as 
ferric sulphate (4*4 grams) ; No. 4 had no ii*on at aU. Nuclein and 
ferrous sulphate were both beneficial, whilst ferric sulphate acted as 
a poison. The following amounts of produce, dried at 50®, were ob- 
tained in each of the four series. 


I. n. Ill IV. 

Stems 3*55 3*72 0*80 2*77 

Leaves 5*29 3*88 0*81 3*95 


Total produce for 1 gram of seeds. * 48 40 9 39 

The greatest increase was produced under the influence of the 
nuclein. 

The dry matter of the stems and leaves contained the following 
percentage amounts of nitrogen, ash, and iron. 


Stems. Leaves. 



i 

! 

Ash. 

Fe. 

N. 

1 Ash. 

Fe. 

I .... 

1*44 ! 

1 30-3 

, 0-24 

2*24 

20-1 

0-25 

n .... 

. 1-49 

19 -S 

1 0-51 

2*01 

19-8 1 

, 0*57 

m .... 

. 1*48 

19-2 

0*48 

2*2 

1 17-9 1 

0*56 

IV .... 

. 1-31 

20-5 

O'Oo 

1*81 

1 16*9 

‘ 0*05 


As regards the stems, the amount of nitrogen was slightly increased 
by the nuclein and iron salts, whilst the iron was very greatly 
increased. In the leaves, the nuclein had a very marked efteot on 
the nitrogen percentage. N, H. M, 
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Coloiimeter with Lnmmer-Brodhiui Double Prism. By H. 
Kkuss {Zelt, anorg. CJiem., 5, 325 — 329). — ^In colorimeters it is, of 
conTbe, of the gieatest importance that the two fields to be compared 
should be as close together as possible. This is generally effected by 
means of two reflection prisms cemented together below the eye-piece. 
By this means the two fields are made to form the two halves of the field 
oi vision. However closely the prisms are cemented together the 
line ot contact is not a mathematical line, and, being magnified by 
the eyepiece, forms a dark line across the field of vision, thus jwevent- 
ing the formation of an nnhroken field, and reducing the delicacy of 
the apparatus. The author has overcome this difficulty by the introduc- 
tion of a Lnmmer-Brodhun double prism. This double prism consists 
of one ordinary total reflecting prism, with a perfectly plane hypothe- 
nuse surface, and one with the hypothenuse surface spherical, with 
only a small (ciicnlar) plane surface in the centre. This second prism 
is adjusted to the fii*st, so that its plane circle is in the centre of the 
plane hypothenuse side of the other, and the two are pressed together 
so tightly that no air remains between the two plane surfaces in con- 
tact. In this way, a double prism is obtained in which light rays 
striking the contact surfaces pass through without change, whilst 
those shaking the remaining portion of the plane hypothenuse 
surface are totally reflected. The arrangement of prisms, and the 
construction of the Lnmmei'-Brodhtm double prism wOl be readily seen 
fi-om the annexed sketch. In this. AB is the Lnmmer-Brodhun 
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double pri&m, L the lens of the eyepiece, and the dotted Hue- C' and C- 
the path of the light rays fi*om the two colour surfaces to be Cjui- 
par€^. By this ai*rangement C” i& «»eeii as a cizcle in the centie oi 
tlie field of vioion, C' as an annnlai* space pniiouiiding that centie. 
When the two colours are exactly equalised, tliere no '\'i'^ibV]ine ot 
demaication between the two surfaces, and gi'eater accuracr ici ob- 
tainable than heretofore. The combination of prisms is so jii ranged 
that each light ray has to pass thi*ough an equal distance of gla*.'^ 
and he I'eflected an equal number of times, so that the two fields aie 
maintained of equal biightness. L. T. T. 

Estimation of Bromine in Urine. By A. Xicolle { J. Fhau,i„ 
[6], 28, 208 — ^290). — The residue from the evapomion of 50 c.c. of 
urine to which has been added 2 gi*ams of potash is heated to dull 
redness. The aqueoxis extract is made np to 40 c.c., and distilled 
with 20 grams of potassium dichromate and 10 c.c. of sulphui^ic acid, 
the distillate being collected in a bulb-tnbe containing 20-25 c.c. of 
a 4 per cent, solution of potassium iodide. The distillation is con- 
tinued for about 15 minutes after the appai*ent concinsion of the 
eTolution of bromine. The libei-ated iodine is titrated in the usual 
manner with sodium thiosulphate. If sulphur is present, the ui‘ine 
is boiled with barium chloride and hydrochloric acid, and filtered 
before evaporation ; or, better, the aqueous extract, after incineration, 
is boiled with oxalic acid so long as hydrogen sulphide is evolved. If 
the urine contains iodides, the aqueous extract is neutralised aiid the 
iodine expelled by boiling with potassium dichromate, the sulphuric 
acid is then added and the distillation continued as usual. 

W. T. 

[Note hy Abstractor. — Iodine is not completely expelled by boilinsr 
with the propoi*tionb of dichromate and solution given above. 
Chlorine is liberated at the same time as the bromine, to the extent 
of moi’e than 3 per cent, of the quantity piesent.] 

Mioroohemioal Examination for Iodine. By Gr D£M(>£s 
(J. Fharm.^ [ 5 ^, 28, 499 — 500). — The iodoform legation is used and 
the precipitate examined microscopically for the characteristic 
hexagonal plates of iodoform. To apply the test, a solution is pre- 
pared containing the iodine as sodium or potassium salt. If in the 
form of iodate, it is reduced by the addition of a drop of sodium 
hydrogen sulphite solution. If the solution is very dilate, about 
10 c.c. is taken, a drop of soda solution added, and then five or six 
drops of a 10 per cent, solution of acetone ; finally, a solution of 
an alkali hypochloiute is added drop by drop. W. T. 

Test for Free Sulplinr. By J. 0. Ga (Zeit atial, Clem., 33, 
54 — 55) — On adding an alkali polysnlpbide, or a solution of sulphur 
in an alkali hydroxide, to hot alcohol, which has been boiled long 
enough to expel all air, a blue colour is gradually developed. On 
cooling the blue colour disappears ; it is, however, restored by re- 
heating, if oxygen, or any other substance which decomposes polysul- 
phides, has been expelled, otherwise not. 0*4 milligram of hepar 
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Biilphuris will colour 50 c.c. of 90 per cent, alcohol. To use the test 
for the detection of free sulphur, the substance is added to boiling 
alcohol containing a trace of potash. 31. J. *8. 

Toxicological Detection of Phosphoms. By J. v. i>’H\itEx and P. 
WuLrEEiiSTG {Chem, Centr., 1893, ii, 1103 — 1104; from Xpd. Tyd^ckr, 
Fhnrm.y 6, 335 — 343). — The authors mention a case of supposed phos* 
phoms poisoning in which the phosphorus could not be proved hjposU 
mortem, appearances, or by the conventional chemical analysis. On 
distilling, however, the contents of the large intestine in a current of 
carbonic anhydride, gases containing phosphorus were given off. The 
authors did not ventnre to decide whether or no these ^ses were 
caused by a putrefactive process. L. de K. 

Toxicological Detection of Phosphorus. By H. W. Bettixk 
and P. C. E. v. Embdex (Chem. Centr,^ 1893, ii, 1104; from Ned, 
Tydschr. Fharm.y 6, 343 — 345). — The authors failed to detect phos- 
phorus in the body of a man eight days after death. Traces of 
hypopbosphorons acid and hydrogen phosphide could, however, be 
detected in every distillate. As the deceased had been medically 
treated with hypophosphites, the finding of volatile phosphorus 
compoxmds did not positively point to a poisoning with phosphorus. 
To throw some light on the case, the authors carefully searched for 
arsenic, as this is nearly always contained in commercial phosphorus, 
but rarely, if ever, in bypophosphites. They succeeded in demon- 
strating the pi’esence of arsenic in the fatty-degenerated liver, 

L. DE El. 

Employment of Ammoniacal Mercuric Cyanide in Quanti- 
tative AnalyBiB. By P. W. Schmidt (Ber., 27, 225 — 238). — In the 
quantitative estimation of metals precipitated as sulphides'much time 
is consumed in converting the sulphides into oxides by redissolving 
in acids and precipitating with alkalis; the author has, therefore, 
endeavoured to devise a method of bringing about this conversion in 
one operation. !fhe first attempt consisted in heating the washed 
sulphide with an excess of precipitated mercuric oxide, but the results 
obtained in this way were always too high, the oxide formed in- 
variably containing basic sulphate ; the foimation of the latter may 
be avoided by using, in place of the oxide, a mixture of 1 part of 
mercuric nitrate and 2 parts of mercuric oxide, and the resulte then 
obtained in the case of copper and zinc sulphides agree very closely 
with the theoretical numbers. 

A much more convenient method is to treat the moist sulphide with 
a cold saturated solution of mercuric cyanide in ammonia; the 
metallic sulphide is thus converted into cyanide with simultaneous 
formation of mercuric sulphide, and on ignition the latter is volati- 
lised, and the cyanide decomposed, leaving the metal, which is con- 
verted into oxide by the oxygen of the air. The moist sulphide and 
filter are placed in a we^h^ crucible, the whole just covered with 
the ammoniacal mercurio cyanide solution, carefully evaporated to 
dryness, and ignited. The results obtained in the case of copper. 
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zinc, bismutli, and iron show a very close agreement witli the cilca- 
lated numbers. 

Ammonia and mercuric cyanide combine to £or:n the crystalline 
compound HgfCX; 2 ,^H 3 , anl, \vben tbi^ is heated alone, it, unlike 
mercuric cyanide, does not yield any difficultly volatile piracy tnogen. 
so that no error from this source is to be leared. The commercial 
mercuric cyanide should be recrystallised two or three times before 
dissolving in ammonia; or th^ amount of non-volatile ma'-ter in the 
solution may be determined and allowed for. H. Gr. C. 

Volumetric Estimation of Calcium, Strontium, or Barium. 
By Yizerx (J. Phann., [5], 28, 442 — 4iS). — ^The neutral solution of 
the salt is titrated with a standard sriution of sodium carbonate, 
using pheuolphthalem as indie itor. The process cannot be used in 
presence of other ba^es giving precipitates with carbonates. 

W. T. 

Estimation of Lead. By Lixdemavy and Motteu (BulL Soe. 
Ghim., [3], 9, S12 — ol9). — Aletallic sulphides are completely per- 
oxidised by bleaching powder solution, the sulphur being oxidised to 
sulphate. Since peroxides in the presence of hydrochloric acid 
liberate their equivalent of iodine from potassium iodide, their amount 
may be estimated volumetrimlly. 

In the case of galena free from foreign metals, the powdered mineral 
(0*6 — 1*0 gramj, moistened with bleaching powder solution, is 
ground into an extremely fine mud, more bleaching powder solution 
(80 — 40 c.c.) is added, and then dilute hydrochloric acid (5 per cent.), 
gently warming until the liberated oxides are dissolved, the slow 
evolution of chlorine ensuring the oxidation of the last traces of 
sulphates. Enough bleaching powder solution to completely per- 
oxidise the lead is now added the product, and the peroxide col- 
lected, purified, and treated with excess of potassium iodide (25 c.c. 
of 5 per cent, solution) and hydrochloric acid (30 c.c. of 20 per cent, 
acid). The liquid is diluted (to 150 — ^200 c.c.), and, after due agita- 
tion, the liberated iodine is titrated with sodium thiosulphate. 2 mols. 
of thiosulphate are equivalent to 1 atom of lead. 

In the presence of metals other than copper, the lead is best pre- 
cipitated as sulphide from the product of the action of bleaching 
powder on the mineral, and the sulphide treated as above. In the 
presence of copper, the copper sulphide simultaneously precipitated 
may be removed by means of potassium cyanide. 

Lead carbonate and oxides are converted into the nitrate before 
treatment. The basic and peroxide oxygen of red lead may be esti- 
mated by treating it with nitric acid (sp. gr. 1*2). The undissolved 
peroxide and dissolved monoxide are then separately estimated ; the 
total lead may also be estimated as a check. 

Numerous results are quoted, which agree well amongst themselves, 
and fairly well with those obtained by the sulphate gravimetric 
method. Jet. W. 

QuanMtative Analysis by Eleetrolosis. By A. Oiiisss]? (Ber., 
27, 163 — ^165). — ^Lead is precipitated as dioxide, and a reguline 

VOL. lxvi. ii. 14 
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deposit is obtained in the presence of a sufficient qnantity of nitric 
acid. The solution is warmed to 50 — 60° and a current of 1*5 — 1*7 
amperes employed. About 1 5 grams of dioxide can be precipitated 
in three hours. If lead and copper are piesent in the same solution, 
98 — 99 per cent, of the lead is precipitated in one hour with a cur- 
rent of 1 1 — 1*2 amperes. The current is then stopped, and the solu- 
tion washed into another platinum dish, ammonia added, and the 
cold mixture electrolysed with a current of 1 — 1*2 amperes, when the 
copper, together with the remainder of the lead, is precipitated in about 
3-^ hours. E. C. R. 

Quantitative Analysis by Electrolysis- By 0. Pilott (Her., 
27 , 280 — 282). — In view of the adverse criticism to which Classen's 
electrolytic methods of quantitative analysis have been recently sub- 
jected, the author publishes a table of the experimental results 
obtained by him with these methods, showing that a high degree of 
accuracy can be thus attained. A. H, 

Analysis of Steel. By L. Schneidee {Ghem. Oentr., 1893, ii, 
623 — 624; from Obterr. Zeit Berg. Hiitt, 41 , 365—368). — Bstimatimi 
of SiLVpliivr . — The author dissolves the sample in hydrochloric acid 
and passes the hydrogen snlphide throngh a solution of potassinm 
permanganate. ITo snlphur is detectible in the residue. It is not 
advisable to expel any air from the apparatus by means of hydrogen, 
as this gas is difficult to free from sulphur. JSsHmation of Silicon. — 
As no silicon hydride is formed on dissolving steel in hydrochloric 
acid, the residue from the sulphur estimation may he safely used for 
the silicon estimation. The author does not follow the old plan 
of evaporating to dryness and taking up agaiu with hydrochloric 
acid, but evaporates the liquid with sulphuric acid until sulphuric 
fumes appear. The residue is boiled with water until all the ferric 
sulphate has dissolved, and, after the silicic acid has been collected, 
ignited, and weighed, it is evaporated with hydrofluoric acid to ascer- 
tain its purity. L. db K. 

Colormietric*Estiniation of Small Quantities of Vanadium 
in the Presence of Large Quantities of Iron. By Y. v. Eleoki 
(Zeit., anorg. Ohem.^ 5 , 374 — ^380) . — ^With the aim of finding an easy 
method of determining vanadium in the presence of excess of iron, 
the author has investigated the action of a large number of reagents 
on vanadium solutions. A sulphuric acid solution of vanadic acid 
was employed. A large number of substances giving coloured com- 
pounds with vanadic aoid also give colorations with iron salts, and 
are, therefore, useless for this purpose. Another class of substances 
(such as papaverine, meoonine, quinine sulphate, &c.) give colour 
reactions with vanadic acid and not with iron, but the tint and 
degree of colour depend so mnch on degree of dilution, temperature, 
<&o., as to be of little value. Dextrose appears to be the only sub- 
stance that answers at all for this purpose. With greatly varying 
strength of acid, the colour varies with this between blue and green. 
If, however, the solution is made to contain only about 10 per cent. 
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of sulplmric acid, a pale green coloration is obtained, -whidh varies 
approximately with the quantity of vanadium pre'sent, and forms a 
useful rongh mode of estimation. It is not, lioi\ever, very delicate, 
and the limit of error may reach as much as 8 per cent, of the 
vanadium present. L. T. T. 

Separation of Vanadie acid from Chromic acid. By Y. v, 
Klboki {Zeit. anorg. Chem,, 6, 881 — 382). — The author finds that a 
modification ot Carnot’s method of estimation of vanadie acid by 
precipitation as ammonium uranium vanadate (Abstr, 1887, 897) 
forms a good means for the separation of vanadie from chromic acid, 
the corresponding chromium precipitate being dissolved by the addi- 
tion of even a single drop of acetic acid. Excess of uranium nitrate 
is added to the neutral solution containing the vanadie and chromic 
acids. A few drops of acetic acid are then added, the whole boiled, 
and filtered. The precipitate, after strong ignition, is weighed as 
Y 205 , 2 U 03 . Very good results are obtained. L. T. T. 

Detection and Approximate Estimation of Sand in Food 
Stnffe, Meal, &c. By A. EifMBELn»G {Zeit anal Ohem,, 33, 46 — 48). 
— ^A solution of 1000 pai’ts of crystallised zinc sulphate in 725 parts 
of water has, at ordinary temperatures, a sp. gr. of 1*43. A test tube 
is half filled with this solution and then filled nearly to the top with 
water, without admixture of the two layers. The substance to be 
tested is stirred into the water without disturbing the heavy liquid. 
The organic substances sink only to the surface of the zinc solution, 
the sand to the bottom of the tube. 

For quantitative purposes, a special fu^nnel-shaped vessel is used, to 
the neck of which is attached, by caoutchouc tubing, a graduated tube, 
each of whose divisions contains 0*2 gram of sand. The funnel is 
10 cm. diameter at the top and has an angle of 35®, with a cylindrical 
neck 17 cm. long and ’3 cm. diameter, tapered at its lower end at an 
acute angle to the diameter of the graduated tube. It is filled with 
the zinc solution to the top of the cylindrical neck, water is added 
nearly to the edge of the funnel, and 20 grams of material is used for 
each experiment, so that each division of the graduated tube corre- 
sponds with 1 per cent, of sand. In the event of the presence of calcium 
carbonate, the contents of the graduated tube can be treated with 
acid, washed, incinerated, and weighed. M. J. S. 

Spirit Assaying by Weight. By J. Scaeisbrick (/. 8oc. Ohem, 
Ind,^ 12, 893 — 901). — The author has constructed tables which are 
suitable for use with a gravity bottle or any other instrument capable 
of ascertaining specific gravities from 1*000 to 0*790. They have 
been built from the invaluable material of Gilpin and Blagden ; but, 
for spirits of great alcoholic strength, the numbers obtained by Tralles, 
Fownes, Drinkwater, and Squibs have been utilised. For the standard 
alcohol, Sikes’s proof spirit at 15*6° has been adopted. The ^neral 
principle proceeded on in building up the system is the recognition of 
weights and not volumes, as weight does not change with temperature, 
but volume does, particularly in the case of alcohol. 
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The system proposed by the author answers for the purpose of 
identifying the spirit, is easily understood, and quickly applied, fur- 
nishes accurate numbers for assessment at all temperatures, and 
satisfies the wants of all concerned. L. db K. 

Detection of Glucose and Cane Sugar in Honey. By 0. 
Haenle {Zeit, anal. Ohem.^ 33, 99 — 103). Genuine honey from 
flowers contains no dextrin, or only traces ; it rotates the plane of 
polarised light to the left. A dextrorotatory specimen is adulterated 
with starch-sugar syrup if it exhibits the dexta'in leaction, but with 
cane sugar if dextrin is absent. 

The honey from conifers, which is always brown, contains dextrin j 
before dialysis it rotates the plane of polarised light to the right ; 
after dialysis it is optically inactive. A suitable dialyser for the re- 
moval of the diffusible constituents is figured and described. It con- 
sists of a shallow, wooden box, in which the tray of parchment paper 
is supported on parallel laths, whilst a slow stream of water flows 
below it. To detect dextrin, a solution is made of 1 part of the honey 
(first clarified by waiming and stirring) in two parts of water. This 
solution is decolorised by warming for five minutes with 2 per cent, 
of animal charcoal. 5 — 10 c.c. is placed in a test tube and covered 
with a layer (2 c o.) of absolute alcohol. A turbidity at the zone of 
contact indicates dextrin. Although the author’s own numbers show 
that the optical rotation of pure honey is not constant, he gives the 
following lormnles for determining the amount of adulteration. 

For staTOh sugar in honey from flowers, x = ' ^ . 

For ,, in honey from conifers, a? = — ^ , 

where P is the rotation of the honey solution, (1:2), p is the rota- 
tion of genuine honey (= 30), and x is the percentage of starch 
sugar syrup. For cane sugar syrup the divisor 10 is replaced by 4. 

The validity of the author’s conclusions is, however, disputed by 
numerous investigators. M. J. S. 

Test for “Saccharin” in Presence of Salicylic acid. By 
Hairs (Chem. Centr.^ 1893, ii, 987 ; from A'pot'h. Zeit^ 8, 500). — The 
isolated mixture containing “ saccharin ” and salicylic acid is acidified 
with hydrochloric acid and then mixed with excess of bromine watei*, 
which causes the complete precipitation of the salicylic acid. The 
filtrate from the dibromosalicylic acid is freed from bromine by a 
current of air and then agitated with ether. The latter on evapora- 
tion with a few drops of sodium hydrogen cai*bonate, leaves a residue 
of “ sacchaiin,” which may be recognised by its sweet taste and other 
well-known reactions. The author made a successful test experiment 
with UT gram of ‘‘saccharin’* and 0*05 giam of salicylic acid dis- 
solved in 200 0 . 0 . of claret. L. de K. 
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Estimatioii of Hydrogen Cyanide in Cherry-Lattrel Water, 
&c. By Or, DENiGiis (J. Pharm,, [5], 29, 10 — 15). — aqueous 
hydrogen cyanide is titrated with silver nitrate, the silver cyanide re- 
dissolves so slowly, especially in dilute solutions, as to obscure the 
end of the reaction ; whilst when the acid is previously neutralised, 
the slightest excess of alkali retards the appearance of the final 
precipitate. These difficulties may be obviated by using potassium 
iodide as indicator, in solutions made strongly alkaline wilh soda or 
ammonia. With cherry-laurel water, for instance, the liquid (100 c.c.) 
is treated with ammonia (10 c.c.), and also with alcohol (6 c c.) if 
hydrobenzamide be precipitated; a little potassium iodide is then 
added, and, finally, decinormal silver nitrate, until a distinct turbidity 
of silver iodide appears. The end-point is quickly and sharply deter- 
mined : 1 c.c. of decinormal silver nitrate = 0 0054 gram of hydrogen 
cyanide. Hydrocyanic acid is neutralised with ammonia or soda, and 
sufficiently diluted before titration. Potassium cyanide is titrated in 
about 0*1 per cent, solution, with the addition of ammonia (10 c.c. to 
each 100 c.c.). Alkaline sulphides, if present, are first decomposed 
by ammoniacal zinc sulphate. The test analyses quoted are satis- 
factory. Jut, W. 

Estimation of Hydrocyanic acid. By G. Geegob (Zeit anah 
Chem-, 33, 30 — 45). — ^When estimating gravimetrically as silver 
cyanide, the precautions to he observed are that the measured quan- 
tity (50 c.c.) of the liquid (bitter-almond, or laurel water, ora solution 
of the acid itself, so far diluted that no loss from volatilisation will 
occur during the measuring out ) is mixed in a stoppered bottle, first 
with 5 c.c. of 1*73 per cent, ammonia, and then with a very small 
-excess of silver nitrate solution. Mtric acid is then added to very 
feeble acidity. Since acid of 0*6 per cent, already dissolves traces of 
silver cyanide, this degree of acidity must not be exceeded. All the 
above operations must be performed in the cold, and with the greatest 
rapidity ; a delay of a few minutes causes a loss in the result. Water 
is added to 200 — 300 c.c., the precipitate caused to aggregate by 
shaking, washed, dried, and ignited. 

Of volumetric methods, Liebig’s, Vielhaber’s, aud C. Mohr’s, have, 
in the author’s as in other hands, given higher numbers than the 
giUivimetric. Yolhard’s method, carried out as follows, gives results 
■closely agi‘eeing with those obtained by weighing. 100 c.c. of the 
solution is mixed in a J-litre flask with 5 c.c. of ammonia, 50 c.c. of 
H/10 silver nitrate is added, and then immediately nitric acid, faee 
from nitrous acid, to slight acidity. After making up, and shaking, 
50 c.c. of the filtrate, mixed with a tew drops of ferric sulphate, 
and, if necessary, with more nitric acid, is titrated with H/10 thio- 
cyanate. M. J. S. 

Extraction of Pat. By L. Gebek {Lwndw, Versuchs 8tat.^ 1893, 
193 — 206). — ^The author first shows that the usual method of esti- 
mating fat in fodders is not trustworthy, by reason of the dissolution 
of substances other than fat by the ether. He then recounts his ex- 
periments, wherein he mixed gypsnm and bone charcoal with the 
substance to be analysed, the results not being wholly satisfactory ; 

14^— 2 
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finally lie used Spanish, earth, a red-brown powder containing chalk, 
but the latter must be removed, otherwise lime salts of the fatty 
acids wo aid be formed — for this purpose the earth is levigated with 
water on a large porcelain dish, sulphuric acid is added, and the mass 
then thoroughly dried ; the hardened mass is afterwards broken np 
and passed through a sieve with — 2 mm wide mesh, and then 
heated to redness in a platinum basin. 

Five grams ot the substance are then mixed with 10 — 15 grams of the 
earth and placed in the extraction tube over a plug of wadding fitted 
into a narrowing of the lower part of the tube ; this tube should be 
14 cm. long, of which the upper 8 cm. are 2*6 cm. wide, the remainder 
1 cm., the whole terminating in a still narrower tube, 2 cm. long; it 
is at the top of this last that the plug of wadding is placed. The 
ether which percolates is colourless, and leaves a colourless residue 
on evaporation, except when chlorophyll is present in the substance. 
To obtain good results, it matters not whether the ether be dry or 
not, but the substance itself must be air-dried only. E. W, P, 

Comparison of the Various Methods in Use for the Estima- 
tion of Milk Pat- By Qrafpenbeuger {Landio, Yersuclis Stat., 1893, 
247 — 252). — The various methods in use have been carefully exa- 
mined, and the author points out the defects of each ; he seems to 
consider Soxh let’s the most exact, as he has used that as the criterion 
for all the others — all give too low results. Apart from Soxhlet’s, 
Schmidt’s and Gottlieb’s ai’e the best, whilst Gerber’s method is the 
worst. Schmidt’s and Gottlieb’s tally well with one another, but 
Schmidt’s is the most rapid to work. Gerber’s and Bemichers can 
only be considered to be preliminary methods; consequently, the 
author recommends the methods of Schmidt and Gottlieb as being, 
taking everything into consideration, exact, the most rapid, and 
the cheapest. E. W. P, 

Estimation of Ei^ot in Meals and Brans. By H. Lauuk 
{Landw, Vermchs 1893, 303 — 3U5). — 10 gi*ams of the sample 
is mixed with 20-30 c.c. of ether which has been distilled ovei* 
isodium ; then, aftei* the addition of 1*2 c.c. of 5 per cent, sulphuric 
acid, and thorough shaking, the mixture is allowed to remain for six 
hours, after which it is filtered, washed with ether, and the filtrate 
made up to 40 c c. in a test tube, or cylinder, marked at the 40 c.c. 
It is then mixed with 1 *8 c.c. of a saturated solution of sodium hydro- 
gen carbonate, when, after thorough mixing, a violet-coloured poHion 
hepai*ates at the bottom of the tubes, and the percentage of ei*got 
present is e^tima^ted by the depth of the tint produced Standai-d 
tints are prepared beforehand. Ergot loses its colour by age. 

E. W. P. 

Estimation of Urea. By E. BieoLer {Zeit anal. Ghem,, 33, 
49 — 53). — Urea is decomposed by j^Iillon’s reagent, with evolution 
of equal volumes of carbonic anhydride and nitrogen. The theoreti- 
cal volume of gas for 1 gram of nrea is 744 c.c. (at 0® and 7C0 milli- 
meti’es), but the average of numerous experiments gives 7:^4 c.c., 
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witli sucli small variations that, by applying the corresponding factor 
the error will not exceed 0*5 per cent. The decomposition is effected 
in an ordinary test tnbe (dxj in.), 1 c. of the nrea solution being 
taken. The reagent is prepai’ed by dissolving 10 c.c. of mercury in 
130 C.C. of nitric acid of 1*4 sp. gi*., adding 140 c.c. of water, and, if 
necessary, filtering. Of this solution, 2 c.c. is run in by a fnnnel tube, 
and, when the first tumultous evolution of gas is over, the mixture is 
heated to boiling several times. The gases are received in some form 
of gas volumeter and reduced to normal conditions, including the 
correction for aqueous vapour. The number of c.c. of gas, multiplied 
by the weight of 1 c.c. of nitrogen and by IT, gives the weight of nrea 
in grams. M. J. S. 

Beactions with Potassium Mercuric Iodide, and with Iodine 
dissolved in Potassium Iodide. By Tanrev (J. Fharm., [5], 28, 
433 — 441 and 490 — 499). — Beactiais loith alkaloids, — The author 
summarises the work done on this group, and gives a table showing, 
for 19 alkaloids, the comparative delicacv of the reactions given by 
Mayer’s, Valser’s and Bonchardat’s solutions. From numerous 
experiments of his own, he draws the following conclusions : — (1) 
Valser’s solution precipitates the non-volatile alkaloids equally well 
from acid, neutral, or dightly alkaline, solutions. (2) The reaction is 
mnch more sensitive with the salts of the volatile alkaloids than with 
the free bases. (3) For some salts of volatile alkaloids — ^for example, 
pelletierine sulphate and cioutine bydrobromide, the delicacy of 
Valser’s reagent is much increased by the addition of a little soda. 
(4) Yalser’s and Bouchai'dat’s solutions should only be used to test 
neutral solutions, as many substances other than alkaloids ax'e preci- 
pitated in acid solution. 

Caffeine is not precipitated by potassium mercuric iodide from 
solution in organic acids. In sulphuiuc acid bolution, Mayer's reagent 
sho\Ns the presence of one-fiftieth, Valser’s, of one six-hundredth, part 
of alkaloid. Iodine in potassium iodide detects the presence of 1 part 
of caffeine In 20,000 parts of a mineral acid solution; with acetic 
acid, the reagent is useless. 

Theobromine is not pi'ccipitated by potassium mercuric iodide, but 
gives a black precipitate with Bouchardat’s reagent. 

Reactions with ghtcosides, — glucoside is precipitated by potassium 
mercuric iodide from neuti*al or acetic acid solution. From solution 
in dilute sulphuric acid, Yalsex*’s reagent precipitates vinoetoxin, 
convallamarin, ani*antiamai*m, digitalein, and amorphous digitalin 
(Codex). 

The combination of glucoside and mercuric iodide is soluble in 
alcohol ; ether dissolves the digitalin compound and decomposes the 
others. 

Reactions with proteids, §ro, — ^Albumin gives a precipitate with 
potassium mercuric iodide in acetic acid solution. This pi»ecipitate 
ib insoluble in excess of the reagent, in acetic acid, alcohol, ether, oi' 
solution of potassium iodide. For the detection of albumin in urine, 
5 c.c. of the reagent is ttiken in a test tube, and the filtered urine 
added drop by drop. A bluish disc at the contact surface of the two 
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liquids is observed wlieu the quautity of albumin per litre of urine 
is 0 01 gram or over. 

In acid solutions, peptones give precipitates which show properties 
much resembling those of the alkaloid precipitates. Ether causes the 
disappearance of the precipitate from dilute solutions ; more bulky 
precipitates collect into a sticky mass. In either case the ether de- 
composes the precipitate, and does not re-deposit the compound on 
evaporation, as is the case with most of the alkaloid precipitates. 
Peptones partially prevent the formation of precipitates with 
alkaloids in neutral solution, rendering the reaction much less 
delicate. 

Solutions of 1 part of gelatin in 180,000 react with potassium mer- 
curic iodide in acid solution. The reaction is less sensitive with 
iodine in potassium iodide. The mercurial precipitate is insoluble in 
ether, but soluble in alcohol and in hot acidified water. The gelatin 
precipitate collects together, forming a characteristically elastic 
mass. 

An acetic acid solution of casein gives a precipitate with potassium 
mercuric iodide which is insoluble in excess of the hot reagent, but 
soluble in alcohol, W. T. 

Separation and Estimation of the Cacao Alkaloids. By 
W. E. Kunze {Zeit, anah Ghem,^3B^ 1 — 29). — The processes hitherto 
employed (see Abstr., 1893, ii, 198) have been directed exclusively to 
the estimation of the theobromine, whilst ignoring altogether the pre- 
sence of caffeine, and the wide divergences between their results may 
in part be attributed to the fact that in some of the methods both 
alkaloids would be obtained, whilst in others the caffeine would be 
more or less perfectly excluded. The following method, based on 
proof tests at each stage, estimates both alkaloids. 10 grams of the 
cacao is boiled for 20 minutes with about 150 c.c. of 5 per cent, sul- 
phuric acid, and the soluble matters are thoi-oaghly washed out with 
boiling water. The warm extract is precipitated with a large excess 
of phosphomolybdic acid, and, after 24 hours, the precipitate is col- 
lected and washed with about a litre of 5 per cent, sulphuric acid. 
The filter containing the moist precipitate is treated in a beaker with 
excess of baryta in the cold, and carbonic anhydride is passed through 
the solution until all the bai‘yta is thrown down. The whole is then 
thoroughly dried on the water-bath and extracted with boiling chlo- 
roform ; the chlorororm is distilled off, and the two alkaloids are left 
as a pexfectly white residue, containing only a negligible trace of ash. 
The residue is weighed, dissolved in ammonia, and the solution heated 
to boiling. A considerable excess of silver nitrate (about 1-3 parts of 
silver for 1 pai’t of theobromine) is added, and the boiling is con- 
tinued until ammonia no longer escapes, and the liquid is reduced to 
a few cubic centimetres. Under these circumstances, an insoluble 
silver substitution-produo fc of theobromine, C 7 H 7 AgN’ 402 , is obtained, 
whilst caffeine forms no such derivative, and I'emains wholly in solu- 
tion. The 'precipitate is collected and washed with boiling water. 
The silver in it may either be determined by iguition or by dissolving 
in nitric acid and precipitating as chloride (in the latter method 
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fche tbeobromine may be recovered from the filtrate foi* identification), 
but it is equally accurate and more rapid to employ a known excess 
of silver solution, and to estimate the excess in the filtrate by titra- 
tion with N/10 thiocyanate solution (Yolhard^s method). Both the 
theobromine and caffeine can then be recovered by neutralising the 
respective nitric acid solutions, evaporating to dryness, and extracting 
with chloroform. M. J. S. 

Estimation of Tannin. By P. Sisley {Bull, Soo, Chim., [3], 9, 
— 772). — Of the various processes devised for the estimation of 
tannin, those based on the precipitation by metallic salts or by gelatin 
are open to the objection that impurities are liable to be simnlta- 
neously thrown down, whilst that based on its oxidation by potassium 
permanganate is not available in the presence of organic impurities. 
If, however the tannin is first precipitated as the zinc salt, for in- 
stance, and the latter then oxidised with permanganate, trustworthy 
results may be obtained. The ammoniacal zinc acetate used for the 
precipitation is made by dissolving zinc oxide (40 grams) in hot 
dilute acetic acid (65 c.c. glacial acid, 50 c.o. water), and adding 
excess of ammonia (22° B. to 500 c.c.), the filtered solution being 
kept in a well-stoppered vessel. The tannin solution (50 c.c. of about 
3*3 per cent.) is treated with the zinc solution (5 o.c.), and the pre- 
cipitated zinc compound rapidly filtered and washed with aqueous 
ammonia (3 per cent.), by which means the gallic acid and other im- 
purities are eliminated. The temperature must not be raised, or 
gaJlio acid will he also precipitated. The portion of precipitate ad- 
hering to the sides of the precipitating vessel is dissolved in dilute 
sulphuric acid (50 c.c., 1 to 5), and the remainder washed with this 
solution into a large porcelain basin (2 litres), and diluted to 1 litre 
with water. Tndigo-canoine solution (60 c.c. of a 20 gram per litre 
solution of 20 per cent, paste) is now added, and standard permanga- 
nate, K/lOO, run in slowly (one drop per second to one drop per 
three seconds) until the colour of the liquid changes from green to 
dirty yellow. The titre of the solution having been determined by a 
separate experiment, the amount of tannin present can be calculated, 
since the amount of permanganate required to oxidise 63 grams of 
crystallised oxalic acid is capable of oxidising 41*57 grams of tannin. 
The process gives good results if the above details are closely ad- 
hered to, trial experiments with .pure tannin alone and mixed with 
gallic acid and extractive matters of barks having proved quite satis- 
factory. 

Some analyses of tannin-containing materials are given. Com- 
mercial tannin contains from 85 to 72 per cent, of tannin, Chinese 
gall nuts from 61 to 57 per cent,, other gall nuts from 69 to 54 
per cent., sumach from 19 to 12 per cent., and various commercial 
extracts of gall nuts and sumach from 44 to 12 per cent. Jn. W. 

Estimation of Indigotin in Indigo. By F. Ulzee (CAe?». Oeafr,, 
1893, ii, 597 ; from Mitt, Technoh Gewerb^-Mus, Wien^ 1892, 215). — 
The author’s method is independent of the other organic matters 
which accompany the indigotin, and therefore yields good results 
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even in indigoes of low percentage. About 1 gram of tbe very 
finely-powdered sample is boiled for 10 minutes with 50 c c. of 5 per 
cent, aqueous soda and 10 c.c. of hydrogen peroxide (ooncenti‘ation 
not given). After cooling, it is diluted to twice its volume with 
water, and filtered through a tared filter. The precipitate is washed 
with hot water, then with dilute hydrochloric acid (1 : 10), again 
with hot water, and finally with boiling alcohol until the filtrate is 
pale blue. The precipitate is then dried at 100*^, weighed, and in- 
cinerated, in order to weigh and subtract the small amount of ash. 
If the alcoholic filtrate is evaporated to dryness, and the residue 
heated at 100® until constant, the amount of indigo-red is approxi- 
mately found. Good indigo contains about 70 per cent, of indigotin 
and 3 per cent, of indigo-red. A. H. 

Estimation of Alizarin and Allied Colouring Matters. By 
W. P. Dreaper (/. iSoc. Chem. Inch, 12, 977— 979).— 1 gram of the 
alizarin paste or 0 25 gram of the powder is put into a small flask 
and, after adding 10 c c. of a solution of sodium acetate (100 grams 
of the salt in a litre of water and 5 c.c. of acetic acid), the solution 
is roughly made up to 50 c.c. and mixed with 1 gram of barium 
sulphate. The flask is heated on a sand bath, and as soon as the 
liquid begins to boil, a solution of copper sulphate containing 
0*0095 gram of copper oxide pei' c.c. is run in from a burette, until 
precipitation is complete. To test whether sufficient copper solution 
has been added to precipitate all the dye as copper lake, the end of a 
glass rod is from time to time dipped into the liquid and gently 
pressed on to a folded slip of filter paper, the slip afterwards 
hemg unfolded, and the under surface tested with potassium ferro- 
cyanide. 

The process will allow of the direct comparison of different sam- 
ples hy a numerical copper-oxide standard. Its accuracy is not likely 
to be disturbed by impurities other than substances that form colour 
lakes. Any reducing sugars will have no action, owing to the acid 
reaction of the solution. L. de K. 

Detection of Copper Phyllocyanate in Green Preserves. By 
A. Tschirch (^Zeit anaZ, Ohem.f 33, 103). — ^An alcoholic extract is 
e-vmporated to dryness, the residue washed with water, and then treated 
with concentrated hydrochloric add. Pure chlorophyll gives a deep 
bine solution and a residue soluble, with brown colour, in ether, but, 
if copper phyllocyanate is present, the hydrochloric acid dissolves 
only a small quantity of a yellow substance, and the residue dissolves, 
with green colour, in alcohol. If dilute hydrochloric acid is added to 
the alcoholic exti*act, a green colour indicates copper, since, in its 
absence, the mixture is yellow. M. J. S. 

Action of Sodium Peroxide on Natural or Artificial Colour- 
ing Matter of Wines. By Euizand (/. Pharm , [5J, 29, 17—19).— 
When sodium peroxide is added to red wine, oxygen is evolved at a 
rate proportional to the acidity of the wine, and the colour changes 
* through dark maroon to pale yellow. Any precipitate pi’oduced by 
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the liberated sodium hydroxide is easily soluble in acid. The time 
requited to effect decolorisation -varies with the relative amoant of 
sodium peroxide, from five minutes with 0 25 gram per 6 c.o., to five 
days with 0*01 gram, whilst with 0 005 gram per 6 c.c. decolorisation 
is incomplete a&er eight days. The process is slightly hastened by 
the addition of hydrochloric acid. The same results are obtained with 
a tartaric acid alcoholic solution of cenoliu, the colouring matter of 
red wine. 

Aniline and azo-dyes, such as are used in the sophistication of wine, 
are not affected by the peroxide in acid solution, so that their pre- 
sence in wine may be detected by treating it (5 c.c.) with sodium 
peroxide (0*1 to 0*16 gram) for 20 minutes, and then acidifying with 
acetic acid. If the colour is not discharged, an artificial dye is pre- 
sent, and, since the natural colouring matter of the wine has been 
destroyed by the reagent, noiaybe tested for in the usual way. Other 
vegetable colouring matters behave in the same way as the colouring 
matter of wine, and cannot be detected by this means. Jn. W. 

IDetection of Bile Pigment in Uzine* By A. Jollgs (^Zeit^phy^oh 
Ohem.; 18, 645 — 557). — ^In addition to the well-known Gmelin’s test for 
bile pigment in nrine, there are several modifications and several other 
tests. In all, twenty are described in the present papef, and their 
relative delicacy ascertained. Of these, some half dozen are so little 
adapted to the purpose that it is necessary to add 10 ^r cent, of bile 
to the urine in order to obtain them ; and only one (itosenbaoh’s) of 
the six modifications of Qmelin's test is as delicate as the original. 
This requires 5 per cent, of bile. Two out of the list are so delicate 
as to be given by 2 per cent, of bile. Of these, Eosin’s test is one 
(B&rlin Tdin, TFdcL, 1893, 106), and Hupperts’ {Arch. 8, 361, 

476, 1887) the other. 

j^sin’s test consists in the grass-green ring, which appears on 
pouring dilute iodine tincture carefully on the surface of the urine. 

Huppert’s test is as follows ; — 8 to 10 c.o. of urine is precipitated 
with milk of lime and the precipitate collected; the latter is then 
treated in a test tube with alcohol containing sulphuric acid, and 
the acid liquid heated to boiling, when it becomes green or blue if 
bile pigment is present. W. D. H. 

Estimation of Urobilin in Urine. By A. Stubenskt {Ghem. 
Centr.^ 1893, h, 668 ; from 86. Fetershurger med. Woch., 1893, 283). 
— ^The process consists in extracting the urobilin by means of chloro- 
form in the presence of copper sulphate and ammonium sulph- 
ate, and in the colorometrio comparison of the coloured chloroform 
solution of urobilin with standard solutions. If the urine to be 
examined be shaken with chloroform in the presence of copper 
sulphate, the urobilin will not be entirely dissolved until after re- 
peated shakings. If, however, after the addition of the copper 
sulphate, the urine be saturate with ammonium sulphate, wMch, 
according to Mehu, precipitates urobilin, the whole of the latter is 
at once taken up by the chloroform. Without copper sulphate, only 
a portion of the urobilin is dissolved. The process is carried out in 
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tlie following way : — ^20 c.c. of urine is treated witli -5^ vol. of satu- 
rated copper sulphate solution, tlien saturated with crystallised 
annnonium sulphate, and 10 c.c. of chloroform added. The mixture 
is shaken for some minutes, and as soon as a copper-red layer of 
chloroform solution has settled, a portion of it is removed by a 
separating funnel, placed in a test-tube, and compared with a standard 
solution of urobilin in chloroform. This solution is prepared by ex- 
tracting a considerable amount of urine which contains much urobilin 
in the manner described, evaporating the chloroform solution to dry- 
ness, washing ^ith ether, and weighing the residue. A series of 
solutions is then made up from this residue, and these may be 
preserved, even as long as two months, if kept in the dark in closed 
vessels and covered by a layer of saturated solution of ammonium 
sulphate. A. H. 

Estimation of Albumin. By F. EIltjg (Ohem. Oentr., 1893, ii, 
499). — For the estimation of albumin, the author mixes 2 0.0. of the 
liquid to be examined with concentrated aqueous soda, aud adds 4 drops 
of a 10 per cent, copper sulphate solution. The carefully -filtered 
solution is then examined in a spectrophotometer, and the intensity 
of the biuret coloration determined. The results obtained are trust- 
worthy, and the whole estimation may be made in a quarter of an hour. 
The estimation of albumin in urine may also be carried out in this 
manner as by means of an excess of copper sulphate the greater part 
of the colouring matters are precipitated. The amount of coloutiug 
matters may also be determined by Vierordt’s method, and deducted 
from the total amount of colouring matter and albumin found by the 
author’s method. H, Q-, C. 

Detection of Albomiu in Urine. By A. Ollbndoefp (ZeiL anal. 
Ghem.^ 33, 120 — 121). — ^The author confirms the value of Zouohlos* 
potassium thiocyanate test. It is capable of detecting 0'005 per cent, 
of albumin, and other constituents of urine, with the exception of 
propeptone, have no dsturbing influence. 

After taking copaiba balsam, or sandal oil, the urine may contain 
resin acids, precipitable by nitric acid, and, therefore, liable to be 
mistaken for albumin. Treatment of the precipitates with alcohol 
fails to distinguish them, since both dissolve. Alexander recommends 
the use of the following tests : — 2 or 3 drops of hydrochloric acid are 
added to 8 — 10 c.o. of urine ; this precipitates the resiu acids. If, on 
adding acetic acid, a precipitate is produced not soluble in excess, 
this consists of mucin. A sample is heated and mixed with one-third 
of its volume of nitric acid (strength not stated). Since both resin 
acids and mnoin are redissolved under these conditions, a turbidity 
indicates alhumin, M. J. S. 
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Spectrum of Electrolytic Iron. By J. ]y. Loceter (Froc. Boy. 
SoG.^ 54, 359 — 361). — series of pbotograplis was taken of tbe pari 
of the spectrum between the K and 0 Fmunhofer lines. Electrolytic 
iron of a very bigli degree of purity was employed, and the spectrum 
obtained by using this as the poles of an electric arc lamp. The results 
are compared with those previously obtained by Thalen, Kayper and 
Runge, and McClean, the agreement being in all cases satisfactory. 
Many lines occur in the spectra of the other observers, however, which 
are not indicated in these photographs. In many cases, they are prob- 
ably due, and can be traced, to impurities in the iron used by them ; in 
other cases, however, they appear to be owing to differences in tem- 
perature, or to insufficiency of exposure of the photographic plates. 
Evidences^ were obtained of calcium and manganese in the specimen 
of electrolytic iron employed, as well as of very minute traces of 
other metals. L. M. J. 

Refractometric Researches. By J. F. Eijkman (Bee. Trm. 
Vhim., 12, 268 — 285). — In a previous paper (Abstr., 1893, ii, 1), the 
author has shown that it is impossible to calculate correctly the 
molecular refractions of the initial terms of any homologous series 
making use of the atomic refractions deduced in the ordinary manner, 
although a constant difference exists between the refractions of the 
higher members of snch a series, and this difference is equal to that 
observed in any other similar series. It is now shown that the dis- 
persion is subject to like irregularities. It therefore appears that the 
molecular refraction of the variable term in any homologous series, 
Say -OHs-, is constant and independent of the character of the 
series ; and it would seem probable that, in like manner, the invari- 
able end terms of the series have constant molecular refractions, 
independent of the nature of the series ; or, in other words, in any 
series y(SyE^ny^ and ir(CH 2 )tt 2 /; the refractions for CH 2 , a? 

and y should be constants, and, when once known, the refractions of 
any term of a series of this form might be calculated. The author 
shows that, neglecting the initial terms of the series, the above sup- 
position is correct, and that an excellent agreement between calculated 
and observed values for the molecular refractions can be obtained. 
Tables are given for the values of the refractions of different groups 
entering into the composition of homologous series. H. C. 

Relation of the Critical Coefficient to the Formttia 

» dt 

By R. Rasini 23, ix, 576 — ;587). — ^The relation between 

the refraction constants of a substance and its critical coefficient^ 
or the ratio of its oritical temperature expressed on the absolute 
.scale, and its oritical pressure, has been aheady indicated by Guye 

VOL. iixvi. ii. 15 
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{Ann. Cliim. JPhys.^ [6], 21, 206). He showed that M = 1*8 ifc/R, 
where M and R are respecjtively the molecular weight and the specific 
refraction for the ray of infinite wave-length escalated from the 

formnla JLZL^. The molecular weight of a substance at its 

+ 2 ) ^ 

critical point can thus be determined, and was found by Guye to be 
in general the same as in the gaseous state. The same author 
farmer stated that the critical coefficients of a substance is the sum of 
the critical coefficients of the atoms composing its molecule; the 
nature of the bonds between the atoms has to bo considered, just as 
in the case of molecular refraction. 

If the refraction formula of Gladstone and Dale holds as well as 

that of Lorentz and Lorenz, the vaJue should be a con- 

kd 

stant ; A being the refractive index for infinite wave-length given by 
Cauchy’s formula. The author has calculated this constant for a 
number of aliphatic compounds, and finds it to have the mean value 
2*79 ; the constancy is, however, not quite so good as that obtained 
from Guye’s formula. 

The author therefore considers that Gladstone and Dale’s formula 
suffers hut little from Guye’s deduction of the formula from the 
critical constants. W. J, P. 


Eelation between the Kefraciave and Eotatory Properties of 
Gompounds. New Method for Determining the Specific 
Botation of Optically Active Substances. By I. Kanonnikofp 
(/- jpr. Ohem.y [2], 49, 137 — 184). — ^By determining the angles of 
the rotation of the plane of polarised light, aj and 02 , and the angles 
of minimum deviation, 0i and of solutions of different concentra- 
tion, it is found that ai — — ^ = constant = A, from which the 

differential equation ^ = A and the integration a = A0 + B result. 


The author used a prism of 60® angle and a polarimeter tube of 
200 mm. The values obtained for a large number of optically active 
substances dissolved in different solvents are tabulated. 

The value of the constants A and B is independent of ultimate 
composition and of similarity of chemical properties. Thus, whilst 
lactose and nicotine give nearly the same value for A, galactose and 
glucose give very different values for the same constant. 

The constant s are of different value when the same substance is 
dissolved in different solvents, but the relation B/A is nearly the same 
every substance dissolved in the same solvent ; so that this rela- 
tionship, which may be termed (7, depends solely on the solvent 
employed. For example : — 


« 

B. 

A 

Jot a 

Sucrose in water 

.. 268-23 

11-40 

23-52 

Lactose ,, ...... 

.. 229-63 

9-73 

23-60 

Nicotine „ 

.. 227-72 

9-66 

23-66 

Nicotine in alcohol 

. . 537-50 

20-77 

25-87 
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By dividing the above integration, by A, it becomes a = A(0 + (7). 
Obviously, the determination of the value of 0 for different solvents 
adds another physical constant to those already available for ascer- 
taining the relationship between structure and properties. The author 
gives a table showing this value for 63 different substances which 
were used as solvents for camphor, and, in a few cases, other optically 
active substances. Certain deducMons are made from this table, such 
as that the introduction of CHa into a molecule increases the value of 
C for the compound by an amount varying from 0*46 to 1*35, and 
averaging 0*86 ; considerable deviation £rom the average is observed 
in the case of formic acid and methylio alcohol. The most important 
of these deductions is, in the author’s opinion, that the value of G 
depends more on the constitution of the compound than on the 
number of the atoms in its molecule, and on the manner in which these 
are united. Since the last-named conditions are the chief factors on 
which the other physical properties of compounds depend, the new 
value will furnish a nearer insight into the relationship between con- 
stitution and properties than can the older constants. 

The influence of double linking of carbon atoms on the value of 
0 is next discussed, and the few values which have been obtained for 
aromatic compounds are correlated. The angle fj> decreases with 
dilution in the fatty series, but increases in the aromatic series; 
consequently the equation is re = A0 + B, and B becomes a positive 
value for compounds of the aromatic series. The value of 0 for 
these compounds diminishes with increase of complexity, bnt the 
value of the coefficient y (see below) increases with the increased 
complexity. 

It is to be noted that for the determination of 0 it is a matter of 
indifference whether the optically active compound is the solvent or 
the snbstance dissolved. 


When the relationship between the specific rotatory power of opti- 
cally active substances and the eonstants A and B is examined, it is 

found that the values ^5 ; • and Wr 

are constants for the same 
A 

solvents, whatever the dissolved substance, so that [a]jQ = Aa = 


B/y, where a? and y are coefficients depending purely on the natai*e of 
the solvent. Obviously, 0 = sty. 

By using the known values of [oJd for sugars, x aud y are shown to 
he 6*60 and 4*20, respectively, for water. This new method for cal- 
culating the specific rotatory power is independent of a knowledge of 
the density and concentration of the solution. The coefficients x and 
y for the solvent being known, it suffices to determine the angles a 
and <p for a solution of the substance whose specific rotatory power is 
to be ascertained ; to dilute this solution and again determine the 
angles a aud 0 ; these data will serve for the calculation. In the 
table, the value of y for a large number of compounds is given. 

In applying this method, the author has found some notable excep- 
tions in which the calculated [a]j> is twice that which has been 
directly determined. For example, a Solution of Bussian turpentine 
in ethylio alcohol gives the values A = 5*40 and B = 137*00; the 
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values for x and y for ethylic alcoiol being S’ 16 and 5*00, respectively, 
[a]i> for this turpentine becomes 27*63**; the observed value is 
[a]i> = 27*89°. But a solution of this turpentine in chloroform has 
A = 30*80 and B 999*7i) ; the values for x and y for chloroform are 
1*78 and 18*21 respectively, whence [a]]> = 27*43** x 2. ISTicotine 
and coniine are also quoted as showing the same anomaly. 

These cases remain unexplained, but some light on the subject has 
been gathered from a study of sugar solutions. It was found that 
whilst a number of inverted sugars gave the same values for [a]D as 
were calculated on the hypothesis that this value should be the mean 
of those of the various constituents into which the sugars are known 
to be converted by inversion, there were a few cases in which the 
determined value for [a]© was some multiple proportion of that cal- 
culated on the above h^*pothesia. Numerous experiments on mix- 
tures of molecular quantities of sugars are quoted, and it is concluded 
that ( 1 ) the existing values for the specific rotatory power of sugars 
are inaccurate ; ( 2 ) the specific rotatory power of a mixture of com- 
pounds in molecular proportion is the mean of the specific rotatory 
power of the constituents ; and (3) in the cases in which the mean 
value of the specific rotatory powers of the constituents in such a 
mixture is a multiple or submidtiple of the observed value, there has 
been an action between the constituents of the mixture (com- 
pare Berthelot’s compound of dextrose and Imvnlose (Abstr., 1887, 
24). 

The last conclusion raises the question whether some dissociation 
or association may not explain the anomalous behaviour of Bussian 
turpentine, nicotine, and coniine, referred to above. An investigation 
of tartrates also suggests a similar explanation. The following values 
for tartaric acid and metallic tartrates have been obtained : — 


Co]3). 

Tartaric acid +12*46° 

Acid tartrate, C 4 H 5 RO 6 +24*48 

KTormal tartrates, OiHiRjjOfl +30*44 


Kormal tartrates of tbe amines, in aqueous solution, divide them- 
selves into three classes : ( 1 ) those which have the same value for [ct] 3 > 
as have acid tartrates ; these are the tartrates of the more powerful 
bases, such as ethylamiue, and must be regarded as being dissociated 
in the solution into acid tartrates and uncombined amine ; ( 2 ) those 
which have fa]i, = 18°, such as isohutjrlamine tartrate; these must 
be looked upon as being puHily dissociated into acid tartrate and 
partly into free tartaric acid and free base ; ( 3 ) those which have 
[a]j) = 12 ° ; these dissociate in water completely into acid and base, 
and comprise the tartrates of the feeble bases, snch as aniline. 

In alcoholic solution, the tartrates of the more powerful bases have 
[aju = 30°, and are, apparently, not dissociated. Kone of the tar- 
trates which the anthor has examined are further dissociated in 
alcohol than is expressed by the specific rotatory power [ajo = 18°. 

A. G. B. 
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Molecular Rotatory Polarisation. By Gr. Wtrotjboff (Atm, 
Chim, FJiys,, [7J, 1, 5 — 90; compare Abstr., 1893, li, 106). — The 
rotatory polarisatioa of substances in the liquid, dissolved, or gaseous 
state is characterised as molecular, in contradistinction to the op- 
tical activity of solid substances, like quartz, -wbicb disappears on 
destruction of the crystalline edifice by fusion or solution. The sup- 
position of a connection between enantiomorphous hemihedrism and 
circular polarisation is unjustifiable, so large a number of exceptional 
cases being known; thus, the enantiomorphous sodium strontium 
arsenite, and nitrates of lead and barium do not circularly polarise 
either in the crystalline or liquid state, whilst on the other hand very 
few optically active substances crystallise in enantiomorphous forms. 
The only relation which can at present be enunciated is, that optical 
antipodes exist of those substances which are optically active and 
show non-superposable hemihedrism. By varying the conditions of 
crystallisation of many alkaloid salts, either right- or left-handed 
crystals may be obtained, although, of course, the specific rotation 
remains unchanged in magnitude and sign. 

The author gives the name of crystalline particles to the aggregates 
of chemical molecules which he supposes to persist when a crystalline 
substance is dissolved, fused, or volatilised ; he quotes a number of 
facts in support of this view, and has verified the old observation of 
Frankenheim that the red and yellow modifications of mercuric iodide 
can be volatilised without change of colour ; the vapour of the red 
modification is therefore nob the same as that of the yellow (compare, 
however, Berthelot, this vol. ii, 94). 

The author defines two substances as optically isomeric when their 
optic axial angles do not differ by more than lO'" ; he then determines 
the connection between the specific rotations of substances in solution 
and the degree of their isomorphism. 

Substances which are geometrically and optically isomorphous have 
the same specific rotatory powers, Quinidine crystallises with 1 mol. 
of the alcohols of the ethylic series ; llie compounds with methylic and 
ethylic alcohol are geometrically and optically isomorphous and have 
the same specific rotation. The rotation is calculated on the crystal- 
line substance, since tbe crystalline particles which exist in the 
solntion have the composition of the crystals. The same is true of 
the following sets of substances. Cinchonine hydrobromide with 
IH 2 O and ICsHeO ; cinchonidine bydrobromide with §H 20 , MeOH, 
and ^H 20 + JEtOH ; cinchonidine hydriodide with f H 2 O and MeOH ; 
cinchonidine combined with HOI + MeOH and HBr -j- MeOH ; the 
hydrates with 5HaO of strychnine sulphate and selenate ; the hydrates 
with 6 H 2 O of strychnine sulphate and selenate ; strychnine sulphate 
and seletiate with EtOH; the salts of cinchonidine with HBr + 
MeOH, HBr + JH^O -f- ptOH, HBr + fHjO, and HOI + MeOH. 

The author has also examined fully the crystallographic and rota- 
tory properties of two other large groups of salts of the alkaloids. 
The first group consists of those sets of substances which are geome- 
trically but not optically isomorphous, whilst in the second group are 
placed those sets of salte which, although isomorphous among them- 
selves, are not comparable in solution smee they form different com- 
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pounds with tlie solvent ; they may also dissolve without d.ecompo8ition 
in one solvent but he p^ly decomposed on dissolving in another. No 
constancy of specific rotation was found in these cases. 

W. J. P. 

Electrolytic Dissociation and Optical Eotatory Power. By 
G. Oaeeaba (Oazzetta, 23, ii, 587 — 595). — ^The author has determined 
the specific rotation of nicotine in aqueous solutions of its hydro- 
bromide, nitrate, and propionate; the value obtained in 8-^9 percent, 
solutions is 4-12*17® to 12 58°. Nemst’s law respecting optical 
activity and electrolytic dissociation is thus confirmed. ^ ^ ^ 

Mternate Current Electapolysis. By J.HoPKmsoN,E WiLSOif.and 
P. Ltdall (Proc, Boy. Soc., 64, 407 — 417). — The paper contains the re- 
aults of a number of experiments, the object of which was to determine 
(i) the dissipation of energy due to electrolytic hysteresis, and (ii) the 
quantity of an ion per square centimetre of an electrode, ne^ssary to 
change the properties of the electrode to that of the ion during alter- 
nate current electrolysis. The experiments were carried out by 
passing an alternating current through an ordinary non-inductive 
resistance and throngh an electrolyte, and then measuring the differ- 
ences of potential at the extremities of these two resistances at 
different phases of the current. Curves of current and potential 
differences with different frequency are given, as well as curves show- 
ing the dissipation of energy per cycle. As a result of the experi- 
ments, it was found that with platinum electrodes of 150 sq. cm. area, 
the ion being hydrogen, the maximum electromotive force due to 
polarisation was reached when -^th of coulomb had passed through 
the cell, that is, when 0*00001 gram of hydrogen had been liberated. 
It hence appears that 0*00000007 gram of hydrogen is sufficient to 
polarise 1 sq. cm. of platinum. Assuming the density of the hydrogen 
to be comparable with that of liquids, the thickness of the film of hydro- 
gen necessary is of the same order as this number — 0*00000007 cm. — 
a number comparable with the distance between the molecules. 

L. M. J. 

ElectromotiYe Force required for the Electrolysis 
of Salts of the Alkalis. By 0. Nohekibson {Compt. rmd., 118, 
189 — 192). — ^The author has observed and calculated the E.M P. re- 
quired to electrolyse a number of salts of the alkali metals. BEis 
results, given in volts, are contained in the following table. 



CL 

Br. 1 

1 

B 

SO 4 . 

NO 3 . 

CIO 3 . 

Potasuum 

1-97 

l-»4 

1*16 

2*40 

2-32 

2*45 

Sodium 

2-10 

1-71 

1-19 

2*40 

2*86 

2-42 

Liihimn 

2*01 

— 

— 

2 ’43 

2*45 


Oalciiim 

1-95 

1*71 

1-16 

— 

2*28 


Baxium 

1*9A 

1-72 

1-17 

— 

2*37 

2*48 

Ammomum 

1-83 

1*46 

— 

2*29 

— 


^oulated values 

2-02 

1*75 

1-16 

2*16 

2*07 

2*07 


The solutions compared contained the same number of equivalents 



















GBNERAIi AND PHTSIOMi CHEMISTRY, 


179 


per unit volume. It is pointed out that tlie minimum E.M.F. required 
for the electrolysis of salts of tlie alkali metals in aqueous solution is 
constant for salts of the same acid. H. C. 


Fusibility of Mixtures of Isomorphous Salts. By H. Lb 
ChateIiIER {Gomjpt. rend^i 118, 850 — 352). — The author regards all 
compounds as isomorphous Tvhich will crystallise together in propor- 
tions that vary continuously. The following table shows the melting 
points of saline mixtares, the composition of which is defined by the 
ratio of the total nnmber of molecules iu the mixture to the number 
of molecules of that salt which is mentioned second. 


EgOOj and Na^COs. • • ^ 
Na 2 S 04 and K 2 SO 4 • • • { 
!£ 2 Gr 04 and K 2 SO 4 , •• 
Na 2 S 04 and Na 2 C 03 . • 
KjPOz and { 

NaOlandKCl { 

KCl and KI -f 


0*0 0-20 
t, 860 770 
0*0 0-11 
1 860 830 

0*0 0*15 
t. 940 950 

0*0 0*38 
t. 860 810 

0*0 0*38 
t. 860 880 

0*0 0*42 
t. 780 660 

0*0 0-17 
1 640 610 


0*38 0*66 
716 690 

0*14 0*20 
825 815 

0*33 0*50 
960 985 

0*50 0*67 
800 790 

0-40 0*50 
900 920 

0-45 0*60 
650 640 

0*33 0*60 
590 580 


0*65 0*79 
700 740 

0*33 0*50 
830 855 

0*66 1*0 
1000 1045® 
0-78 1*0 
795 820® 

0*67 0*75 
960 980 

0*74 1*0 
690 740® 
0*67 0*80 
630 680 


1*0 

820® 

0*75 1*0 

9i0 1045® 


1*0 

1045® 


1*0 

740® 

C. H. B. 


Variation of Molecular Surface Energy and Temperature. 
By W. Ramsay and J. ShibiiDs (FML Tram,^ 184, 647 — 673 ; com- 
pare Trans , 1898, 1089), — ^In this paper, the authors give the 
experimental details of the method which they used later for deter- 
mining the molecular weights of liquids from the variation of their 
surface tension with the temperature. The equation which expresses 
this variation accurately is 7s = jlt — xd (1 — 10”^’’), where 7 is the 
surface tension, s the surface, r the temperature measured downwards 
from the critical temperature, d a constant difference of temperature 
(about O'*), and k and \ constants. The factor 1 — practically 
vanishes when t is gi eater than 30°. 

The liquids examined were ether, methylic formate, ethylic acetate^ 
carbon tetrachloride, benzene, chlorobezizene, acetic acid, methjlio 
alcohol, and ethylic alcohol, measurements being made as low as 
—90° when possible. The value of k varies from 2’04i to 2 22 for the 
different substances, except the alcohols, which do not come under the 
above formula at all. 


There is no angle of contact between liquid and glass when the 
liquid surface is in contact with its own vapour. Ordinary measure- 
ments of capillarity give inconstant results on account of the surface 
tension of the liquid itself not being measured, but rather the surface 
tension of a solution of air in the surface film of the liquid. 

The results are given in tabular and curve form. J. W* 


Combination of Snlphnric Acid with Water in the Presence 
of Acetic Acid. By H. C. Jokes (Amer, Ck&m^ J., 16, 1—19).— 
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The lowering of the freezing point of acetic acid by mixtures of 
sulphuric acid and water was determined and compared with the 
lowermg produced when sulphuric acid alone or water alone was added 
to the acid. Evidence was thus obtained of the existence of the two 
hydrates, HoSO^HaO and HaS 04 ,fJHs 0 , in acetic acid solution, but 
the results do not indicate the existence of any hydrates containing a 
larger quantity of water, even when as much as 37 equivalents of 
water are present to one of sulphuric acid. These hydrates are* 
somewhat unstable in the acetic acid when their solutions are very 
dilute, and when the excess of water present is not very great. They 
can he regarded as dissociated under these conditions by the acetic 
acid into sulphuric acid and water. 

Mixtures of ethylio alcohol and water were examined in the same 
way, but without obtaining any evidence of the existence of com- 
pounds of the two. In the case of dry sodium acetate and water, 
which were also examined, some combination appears to take place,, 
but definite results were not obtained. H. C. 


Diminished Solubility. By R W. KCstisr (Ber., 27, 324 — ^328). 
— Nemst has shown that the solubility of one liquid j’n another with 
which it is partly miscible, is, when foreign substances are dissolved 
in it, diminished according to the same laws as regulate the diminu- 
tion of its vapour pressure when the second liquid is not present. 
The experimental confirmation has been somewhat difficult to execute* 
in a general manner on account of the limited choice of partially 
miscible liquids. The author has used phenol and a saturated aqueous 
solution of sodium chloride, and has obtained good results with these 

Ih — B gi M, V 
L - -Ml y/ V; 


liquids. The constant Jc == 


has 


a mean 

value of 1*125, and L being the solubilities in water of pui*e 
phenol and of phenol containipg a foreign substance, respectively, 
gi and g, the weights of phenol and of the foreign substance, Mj and 
their molecular weights, and Yo and Y, the volumes of phenol 
before and after addition of the foreign substance (compare next 
Abstract). J. W. 


Titration Method of Determining Molecular Weights in 
Solutions. By F. W. KtsTES (Ber., 27, 328 — 331; compare pre- 
ceding Abstract). — ^Two separating funnels (100 c.c. capacity) are each 
charged with 25 c.c. of an aqueous solution saturated at the laboratoi'y 
temperature both with sodium chloride and phenol, ond also with 
10 c.c. of phenol saturated by contact with a concentrated aqueous 
solution of sodium chloride. Into ono of the funnels, a weighed 
quantity of the substance whose moleculaa* weight is to be deter- 
mined, is introduced. This substance must be soluble in phenol and 
very spaiingly soluble in water. Both funnels are then shaken up 
for two minutes, care being taken not to heat the liquids by contact 
with the hand, after which they are allowed to settle for half an hoar. 
A wad of cotton-wool is now inserted into the tube of each funnel, 
1 c,o. of the Hquid permitted to escape, and the rest of the filtered 
aqueous layer collected in, a small well-corked flask. The phenol in 
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tte aqueous solution is estimated by titration with bromine ( J. p; akt, 
Ghem,, [2], 17, 390), 10 c.c. of tbe solution being introduced into 
stoppered bottles along with 25 c.c. of bromide-bromate bolution and 
10 c.c. of 10 per cent, hydrochloric acid. After half an hour, 10 c.c, 
of potassinm iodide solution (42 g. per litre) is added, and the solu- 
tion, after 15 minutes, titrated with N/20 thiosulphate solution. 

The bromide-bromate solution is made by diluting tbe salts pro- 
duced from 100 grams of sodium hydroxide and excess of bromine, 
first to 1 litre, and immediately before use to one-tenth of this 
strength. 

The molecular weight of the foreign substance is calculated from 
the formula 

where the letters have the same signification as in the preceding 
abstract. 

For benzene, the molecular weight as thus determined varied from 
74 7 to 80 1 (theory = 78) ; for chloroform from 95*9 to 121*0 
(theory = 119 5) ; lor vinyl tribromide from 257*5 to 294 (theory 
= 267). J. W. 

The Volume Theory of Crystalline Substances. By W. 
Muthmann {Z&it Kryst Min., 22, 497 — 551). — The molecular volume 
of crystalline substances is, as is well-known, not altogether an addi- 
tive property ; the molecular volume cannot be accurately calculated 
from tbe atomic volumes of tbe elements concerned, if these are 
deduced from the densities of the solid elements. A nnmber of in- 
stances, chosen from amongst metallio salts, are quoted, showing the 
very inaccurate results obtained by the application of Kopp’s law. 

Five out of tbe seven different known crystalline modifications of 
sulphur have molecular volumes varying from 14*98 to 17*1 ; similaiiy 
this constant varies from 16*43 to 18 43 for the three forms of 
crystalline selenium. The crystalline form of the substance must 
consequently be taken mto account in any investigation of the 
molecular volume of solid substances. The author considers that in 
polymorphous substances tbe chemical molecules consist of the same 
numbers of atoms; most probably tbe different molecular volumes 
of tbe various modifications are conditioned by the different distances 
between the chemical molecules in the physical molecules, by the 
different distances between the physical molecules in the crystal, and 
by the different numbers of chemical molecules composing the 
physical ones. 

If two substances are strictly isomorphous, that is, if they possess 
similar crystalline forms, and give mixed crystals — all of whose pro- 
perties are proportional to the quantity of each constituent present — 
it may be assumed that the weights of the elements of the crystalline 
masonry of each are proportional to the equivalent weights of the 
substances concerned. This assumption, however, can only be made 
in cases of perfect isomorphism, and would not necessarily hold be- 
tween potassium chloride and sodium chloride, the former being 
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asymetrically beiailiedral and cubic, and the latter being holohedrallj 
cnbio. 

The relative size of the elements of the crystalline masonry can 
now be calculated. Let and Sj be the specific gravdties of two 
isomoTphous substances a and h of molecular weight Wa and Wj re- 
spectively; let also the volumes of the elements of the crystalline 
structure be and Yj, and the corresponding molecular volumes be 
Ma and ; then 

Ya _ YTaBi „ 

Yh BaYii Mr 

Kow, the element of crystalline masonry, according to the theory of 
crystal structure developed by Bravais and Sohncke, is a parallel- 
opipedon ; in the tetragonal system, this parallelopipedon has a square 
base and the ratio of the len^h of the side to the height is indicated 
by the ratio u : c, of the lengths of the crystallographic axes. Let 
the heights of the parallelopipeda in the Wo substances be xo 
Xhi and the lengths of the sides of the basal square be and 
respectively. Then a very simple calculation shows that 

Xn _ 3 / Ca Mg J ® ^ 

Xh ajCaMj Wf, C^aiMa^ 

where Oa : c« and a* : cj are the crystallographic axial ratios for the 
substances a and h respectively. Putting a: e =: l:m for any sub- 
stance. 

; ft? = 3 / M- : 

m 

This ratio of the dimensions of the crystallographic element the 
author terms the “ topical ” axial ratio (toVo?, space) ; for a crystal- 
line system of lower symmetry than the tetragonal, the topical axial 
ratio contains three terms, x • 0 = *^5 representing the dimensions of 
the elementary parallelopipedon in the three crystallographic direc- 
tions a, and c. The topical axial ratio consequently measures the 
distances between the elements of crystalline structure in the three 
directions u, h, and c. 

The author has calculated the topical axial ratios for the tetragonal 
ammonium aud potassium arsenates and phosphates as follows. 


; X- 5 

KHaPO* 3-1419 : 4*4432 : 2*9503 

KH,AsO^ 3-2232 : 4*5583 : 8*0235 

hTH^HaPOi 3*1698 : 4*4827 : 3*1934 

ISTBUHaAsO* 3*2491 : 4*5949 : 3*2606 


Por purposes of comparison, % ^ calculated as the diagonal of the 
square of side ^ ; consequently x = 4 ^ ®y comparison and sub- 
traction of these numbers it is seen (1) That the distances of the 
molecules from each other in ammonium or potassium phosphate are 
increased by the same ratio in each direction when arsenic is substituted 
for the phosphorus ; (2) That the increase in this distance is approxi- 
mately the same in both ammonium and potassium salts ; (3) That 
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OB suTjstittitiBg arsenic for pTiosplionis in potassium or ammonium 
phosphate, tlie centres of gravity of the crystal molecules move 
further apart and to an equal extent in all directions; (4) That 
on replacing potassium hy ammonium in potassium phosphate or 
arsenate, the distances between the centres of gravity of the mole- 
cules become greater, the maximum increase occurring in the direc- 
tion of the principal axis c, and the minimum in the direction of the 
secondary axis a. From these conclusions, the author deduces that 
the crystalline molecules of these phosphates consist of eight chemical 
molecules. 

The author has obtained most perfect crystals of the orthorhombic 
permanganates of the alkali metals by allowing hot concentrated 
solutions of the salts to cool in a water-jacketed vessel containing 
25 litres of hob water; the cooling occupied five days. The following 
results were obtained. 




h z 0 

X t ^ : 0 , 

Sp. gr. 
at 9—10’. 

HM!n 04 .. .. 

0-79724 

1 : 0*64908 

3-8SS4 : 4-836 : 3-139 

2*7035 

NH 4 Mn 04 ., 

0*8164 

1 : 0*6584 

8-9767 : 4-8711 : 3-2071 

2*2076 

!BbMn 04 . .. 

0-83110 

1 : 0-66616 

4*0322 : 4*8517 : 3-2312 

3*2248 

OSM 11 O 4 , • • 

0*86831 

1 ! 0*68625 

4-2555 ; 4*9009 : 8 8584 

3*5974 


The molecular volumes of the four salts are 58'526, 62*126, 63*228, 
and 70*042 respectively. 

The relations observed by Tutton (Trans., 1893, 337) between the 
crystalline forms of the double sulphates containing potassium, 
rubidium, and caesium, are found still to hold between those of the 
permanganates. The differences between the axial ratios of the 
potassium and rubidium salts are the same as between those of 
the rubidium and caesium salts. The differeuce between the molecular 
volumes of caesium and rubidium permanganates is greater than the 
corresponding difference for the potassinm and rubidium salts ; this, 
the author shows, is always true for isomorphous salts of these three 
metals. The author concludes, further, that in an isomorphous 
series an increase in molecular weight is accompanied by an incr^e 
in molecular volume, if the elements which differ in the various 
members belong to the same group in the periodic system; if the 
latter is not the case, no relation is found between the molecular 
volumes and the molecular weights. 

Very similar conclusions are drawn from the topical axial ratios of 
the permanganates as are deduced above from the phosphates and 
arsenates. The topical axial ratio of potassium perchlorate is also 
considered in its relation to that of the permanganate, and a com- 
parison of Bravais’ space lattice theory and Sohneke’s point system 
theory of crystalline structure is made. W. J. P. 

System of the Haloid Salte according to the IPheoxy 0 £ 
Chemical Forms. By F. Flatitzky (/. Bmss, Ohenu 8oc^ 26, 
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223 — 262 ). — The antbor, feeling tbe insufficiency of tbe ordinary 
theory of valency to account for many types of the inorganic com- 
pounds, has developed a theory of chemical forms which is intended 
to embrace not only the common anhydrous compounds, hut also tho 
hydrated acids, salts, &c. To take an example, the forms derived 
from the theory for the elements of the seventh periodic group are 
as follows. 

Fundamental forms — ^R(OH) 7 , RH(OH)6, E»H 2 (OH) 6 , RH 3 (OH) 4 , 
RH4(0H)3. RHfiCOH), RH,. 

From these are derived the primary anhydrides. 

(a.) Saturated, R( 0 H) 50 , RH( 0 H) 40 , RH 2 ( 0 H) 30 , RH8(0H)20, 
RH 4 ( 0 H) 0 , RH 3 O. 

(Z».) Unsaturated, [R(OH) 5 ]", [RH(OH) 4 ]^ [RH 2 (OH) 8 ]'S 
[RH3(0H)2^^ [RHiCOH)]", [RH*]". . 

The secondary anhydrides are 

(a.) R(0H),0„ RHf 0 H) 202 , RH 2 C 0 H) 02 , RH 3 O 2 . 

(&.) [R(0H)30]", [RH(0H)20]", [RH2(0H)0]", CRHsO]''. 

(c.) [R(0H)33- [rh(OH)23^ [RH2(oh)]-, [rh3]‘^ 

Tlie tertiary anhydrides are 

(<i.) R( 0 E[) 03 , RROs* 

(5.) CR(OH)OT', [RRO.T- 
( 0 .) [R(0H)0]^ iREOy\ 

(d.) tR(OH)3^ [RH]-. 

In this paper, the author discusses the haloid salts, and refers them 
to the various forms given above; thus the salfc Li0lO4,3H2O =• 
01 (LiH[e )07 corresponds with the first of the fundamental forms, the* 
acid H0104,2H80 = 01f0H)a0 to the first of the primary saturated 
anhydrides, the salt LiljSHiO = I(LiH 3 )(OH )3 to the fifth of the 
fundamental forms, the salt R’aI, 2 H 20 = I(N'aH 3 )(OH )0 to the fifth 
of the primary saturated anhydrides, <fcc. J. W. 

Stereochemistry. By Seelig (J. pr. Ohem,, [2], 49, 134—136). 
—Remarks on the utility of stereochemical theories. A. G. B. 

Decompositiou of Solutions by Contact with finely sub- 
divided Silica, Titanic a.cid, Stannic Oxide, Alumina, Ferric 
Oxide, Magnesium Carbonate, Calcium Carbonate, or Barium 
Sulphate. By G. Gore (^Ohem. News, 69, 22 — 24, 33, 43 — 46). — ^To 
ascertain the effect produced by silica, various solutions of known 
composition and strength were shaken, in quantities of 25 c.o., with 
50 grains of suitably prepared pure precipitated silica, and allowed 
to settle during 16 to 20 hours; the supernatant liquids being 
then analysed- The following solutions lost in strength : — SoluUmis^ 
of less than 1 per cent, hydrochloric acid, potassium and sodium, 
chlorides, carbonates and cyanides, ammonium carbonate and iodine ; 
1, 5, and 10 per cent solutions of hydrochloric acid, zinc, magnesium, 
Qaldum and ammonium chlorides, potassium and sodium carbonates. 
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and cyanides, ammonium Lydroxide and carbonate, and potassium 
bromide ; 6 and 10 per cent solutions of nitric acid, potassium iodide 
and sodium bromide ; 1 and 10 per cent cadmium, strontium, and 
sodium chlorides, and potassium hydrogen sulphate ; \ and h per cent 
potassium chloride. 10 per cent, solution^ acids — ^hydrobromic, hydr- 
iodic, chloric, perchloric, iodic, phosphoric, pyropbosphoric, tartaric 
and citric ; chlorides — cobalt, barium, lithium, rubidium ; sulphates — 
copper, iron, ammonium and rubidium ; potassium nitrate, sodium 
and rnbidium iodides, ammonium bromide, and trimethylamine ; 
6 per cent succinic acid and disodium hydrogen phosphate. The 
following solutions gained in strength: — i per cent, pyrophos- 
phoric acid, 1 and 10 per cent, copper chloride, 10 per cent, 
cobalt, manganese, cadmium, zinc magnesium, sodium and potass- 
ium sulphates, and manganese chloride ; and 5 per cent, potassium 
chlorate and iodate. The following solutions were apparently 
unaffected : — 1 and 10 pei* cent, sulphuric acid ; 1 and 5 per 
cent, lithium chloride, sodium iodide, and ammonium bromide; 10 
per cent, chromic acid, nickel chloride and sulphate, potassium chlor- 
ide and hydrogen sulphate, iron chloride, and rubidium bromide ; 5 
per cent, oxalic acid, cadmium, strontium and sodium chlorides, and 
potassium nitrate ; 1 per cent, nitric, perchloric and phosphoric acids, 
zinc sulphate, potassium iodide and sodium bromide, 3 per cent, borax 
and J per cent, potassium, and - 3 ^ per cent, sodium chloride. 

Increasing the amount of sHica also increases the effect ;• the 
-character of the solvent alters the effect, which, however, is not much 
changed by variations in temperature. Shaking with, is found more 
•effective than percolation through, silica. The action is complete 
within four hours, and with acid and neutral salts, as is shown, is 
not regular; but with alkaline salts the amount abstracted from 
solution is generally greater, but the proportion less, the stronger the 
solution. Salts in admixture interfere with one another. With 
pulverised titanic acid, 1 per cent, potassium, sodium, and ammonium 
•carbonates, and ammonium hydroxide lost in strength, but to a less 
extent than with silica; 1 per cent, potassium cyanide was not 

lected. Neither stannic oxide nor calcium carbonate was effective 
in four hours, whilst alumina, ferric oxide, magnesium carbonate, and 
barium sulphate were less active than silica. Barium sulphate 
formed in the solution was fonnd more active than the previously 
prepared precipitate. Mixed powders, such as silica and alumina, 
cdlica and barium sulphate, like the mixed salts, interfere with one 
another’s action. The wetting of the powder is in all cases accom- 
panied by an evolution of air bubbles. The results show that tho 
abstraction of dissolved substances from solution by finely-divided 
solids depends not only on the character and quality of the solid, but 
also ou the strength and composition of the solution, and on the 
nature of the solvent employed. D. A. L. 

A New Theimometer for High Temperatorea By E. C. 0* 
Balt and J. G. Ghorlbt (Ber., 27, 470— -471). — ^The instrument is 
made like an ordinary thermometer, but of “ resistance "-glass, which 
will stand a red-heat ; it is filled with a liquid alloy of sodium Bsod 
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potassinTii, and is graduated from 200 to 650°. The space above the 
alloy is filled -with nitrogea at such a pressure that, when the bulb is 
red hot, and consequently somewhat soft, the pressure inside is equal 
to that of the atmosphere. Only the bulb and 9 cm. of the stem are 
exposed to the temperature to be measured, but no correction is 
needed, for the stem is graduated in equal divisions, whereas the co- 
efficient of expansion of the alloy increases with the temperature. 
The glass of the bulb is attacked by the alloy and uurned brown, but 
this occurs at the time of filling the bulb, and the coating then formed 
upon the surface of the glass protects the latter from subsequsit 
action of the alloy. , 

Oven for the Prevention of the Explosion of Sealed Tubes. 
By C. TJL 11 I 4 NN (Ber., 27, .S79— 382).— In order to prevent, or in 
any case minimise, the risk of explosion of sealed tubes, the author 
introduces the sealed tubes into a strong steel tube, tested to 600 
atmospheres, and containing 40—70 c.c. of ether, light petroleum, or 
other suitable liquid which does not attack glass at a high tempera- 
ture. The steel tube is closed by means of a screwed cap and leaden 
washer, and heated as usual in a stove to the reqninte temperature. 
The pressure caused by the vapour tension of the liquid in the steel 
tube more or less counteracts the pressuro inside the glass tube, and 
thus reduces the risk of explosion to a minimum. In cases where the 
glass tube contains acid, pieces of lime are introduced into the steel 
tube to prevent corrosion of the latter in case of failure of the glass. 


Inorganic Chemistry. 


Preparatdon of ^drogen Peroxide. By P. Shilofp (J. Buss. 
Ohem. Soe., 26, 293 — 294). — Sodium carbonate is added to the com- 
mercial 3 per cent, aqueous solution of hydrogen peroxide, until jihft. 
reaction is distinctly alkaline. The solution is then filteed, and 
shaken up for 3 to 6 minutes with 10 — 12 times its volnmeof ether, 
which extracts about half of the hydrogen peroxide ori^njlypresenh 
and leaves behind most of the impurities. The eibesal layer is 
separated and reduced to O'Ol— 0‘0025 of its original vilnme on the 
water bath. The remainder of the ether is removed ii a bell- jar by 
pa.ra,ffiTi. The loss of hydrogen peroxide duri^ the evaporation 
of the ether is only 7—10 per cent. 

Operating in this way, the author obtained (o' a colourless solutiou 
with distinctly acid reaction, and sp. gr. IT 7/6, which contained 64 
grams of anhydrous hydrogen peroxide ip 100 o.c. ; (5) a thick, 
transparent, slightly yellow, acid liquid, of sp. gr. 1’2475, whioh^- 
79-6 grams of hydrogen peroxide in 100 0 . 0 . J. W . 

Source of Atmo^heric B^drt^e^ Peroxide. By A, Back 
(Ber., 27, 340 — 344). — ^Tbo author has been led to the ocHaduaion 
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tliat carboniQ acid in sunligM undergoes decomposition into per- 
oarbonic acid and the elements of formaldehyde, according to the 

equation 

SH.COa = 2 HsC 04 + |0 + HaO| . 

The percarbonio acid may afterwards decompose into carbonic 
anhydride and hydrogen peroxide, H2CO4 = 002 + H2O2. To 
these reactions, he attributes the presence of hydrogen peroxide in the 
atmosphere. 

A cold, saturated, and filtered solution of nranium acetate, contain- 
ing 1 per cent, of freshly-distilled diethylaniline, gives a violet 
coloratmn when exposed to the simnltaneons action of carbonic 
anhydride and strong sunlight, although it is nnafEected in this sense 
by either of these agents separately. This must be dne to the forma- 
tion of formaldehyde and of a componnd (percarbonic acid), which 
will oxidise the lenco-hase produced by the action of the formaldehyde 
on the diethylaniline. J. W. 

Decomposition of Hydrozylamine by Sodium Hydroxide. 
By S. Kolotoff (J. Buss, Ohem. 80c,, 25, 295 — 296). — An aqneons 
scuntion containing 6 grams of hydroxylamine sulphate and 12 grams 
of sodium hydroxide in 90 c.c. was allowed to remain for several days 
at the ordinary temperature. It was then found that all the hy^- 
oxylamine had decomposed in the sense of the following equations 

4 NH ,0 = 2NH3 + ITaO + 3H2O, 

3 NH ,0 = 22m, 4 - mirOs + HsO. 

Hydroxylamine sulphate contains 17*07 per cent, of nitrogen, which 
was found to he distributed amongst the products of decomposition as 
follows. 

Hitrogen in ammonia . • . « , 

,, sodiam nitrite 

„ nitrous oxide . 

Free nitrogen 

16*41 „ 

When hydroxylamine is oxidised by the calculated quantify of 
sodium hypobromite in alkaline solution, and by potassium perman- 
ganate in acid solution, hyponitrous acid is formed in small quantities, 
probably from the action of the nitrous acid primarily obtained on 
the excess of hydroxylamine. J. W. 

Compounds of Hydroxylamine with Metallic Salts. By W. 

Feldt (Bcr., 27, 401 — 406). — ^The following compounds have been 

a ared. CoCla,2NH30 is obtained by heating cobalt chloride wi^ 
nxylamine hydrochloride and a little fiw hydroxylamine in 
aicoholio solution, on the water hath, in an atmosphere of hydrogen. 
It forms pink crystals, which decompose in the air, more rapidly 
when exposed to light, with formation of nitrous acid, but may 
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preserved in closed vessels; when heated, it decomposes suddenly, 
with formation of vapours of ammonia and ammonium chloride. 

OoSO^jNBEsO -f 2H3O is prepared in a similar manner, aqueous 
solutions being, however, employed. It is insoluble in cold water, 
but dissolves in hot water ; oxidation, accompanied by the separation 
of a brown product, however, soon occurs in the solution. The salt 
is more stable than the chloride, and may be presei’ved for some time 
in the air. 

Co001,2NHfi0 is an unstable insoluble substance, obtained by 
passing oxygen, under an extra pressure of ^ atmosphere, into an 
alcoholic solution of cobalt chloride and free hydroxylamine. When 
this compound is suspended in cooled alcohol and treated with 
alcoholic hydrochloric acid, the salt, OoOlsjSUHsO, is formed as a 
yellow, crystalline precipitate ; the latter dissolves in acidified water, 
crystallises in the monosymmetric system, and is dissolved without 
decomposition by concentrated sulphuric acid ; it corresponds in com- 
position with luteocobalt chloride. W'heu ammonium oxalate is 
added to its aqueous solution, a precipitate, consisting of yellow 
needles of the composition 003(0204)3, 12iTH30, is formed. 

MnOl3,2NHjO is a very stable substance, and only decomposes at 
150 — 160®. MnSO^jNHsO -j- 2H2O is a white powder, insoluble in 
water. Attempts to obtain additive products with salts of copper and 
mercury proved unsuccessful. A. H. 

Diamidophosphorio acid and Biamidotrihydroxjrpliosplioric 
acid. By H. N. Stokes (Ber., 27, 665—567). — iiamido-ortho- 
phosphoric add is obtained in a similar manner to the monamido-acid 
(Abstr, 1893, i, 316), hy treating the dichloride of phenylphosphoric 
acid with aqueous ammonia, and hydrolysing the product. It is a 
crystalline substance, which is stable when dry, and is readily de- 
composed by acids, but is scarcely attacked by boiling aqueous alkalis. 
Nitrous acid converts it, first, into monamidophosphorio acid, and then 
into orthophospboric acid itself. With the alkali metals and alkaline 
•earth metals, it forms saljbs, which are remarkably soluble in water, 
and do not crystallise. The dher salt, PO(NH3)a*OAg, crystallises 
well ; a second silver salt is also known, which has the composition 
P(NH)(NH3)(OAg)2, and is amorphous. When this substance is 
boiled with water or allowed to remain for two days under cold 
water, it is converted into the primary salt, and a splendid dark red 
salt, which probably has the composition P(!NrAg)(NHAg)(OAg)2, 
detonates slightly when heated, and is decomposed by concentrated 
Bulphnric acid with production of flame. 

When the first-mentioned salt is covered with aqueous potash of 
moderate concentration, it swells up, forming a stiff, colourless jelly, 
which, on dilution with water, yields a remarkably viscid solution ; 
the jelly probably contains the salt P(NH3)2(OK)2*OAg. After some 
lionrs, colourless needles having the composition P(NH2)a(OAg)2*OK, 
are deposited from this jelly, whilst the moth^ liquor contains 
potassium dlamidophosphate and free alkali. If these needles 
are washed with water, decomposiMon takes place, and a yellow- 
<»oloured substance of the formula P(NH2)2(OAg)3 is free 
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formed, Tvhicli again, on treatment witli hot "vvater, is converted into 
free acid, and a reddish-brown substance containing 4 atoms of silver, 
P(NHAgj 3 (OAg)a*OH ; this is finally converted into the red salt, 
described above, by boding with water. 

If the viscid solntion, already refei'red to, be farther diluted 
with water, a clear, wine-red solution is obtained, from which 
carbonic anhydride precipitates an amorphous substance, which in 
appearance resembles freshly precipitated ferric hydroxide, and has 
the composition P(NHAg)a(OAg)a*OB[ (see above). It explodes 
feebly when heated, and on boiling with water is converted, with loss 
of the elements of water, into the red salt. 

If the jelly is so far diluted with water that it only contains 2 — 3 
per cent, of alkali, a brown, amorphous salt, resembling silver oxide, 
IS deposited, which has the formula P(NHAg) 2 (OAg)s. In the dry 
state, it explodes violently when rnbbed, heated, or brought into con- 
tact with concenti*ated snlphnric acid. 

Diamidophosphoric acid appears, therefore, to be capable of com- 
bining with 1 mol. of water or base to form the diamido of a penta- 
basic phosphoric acid, in which the two amido-groups play the part 
of hydroxyl-gronps, 1 atom of hydrogen in each being replaceable by 
metals. A. £L 

An. Application of Sodinm Silicate. By Q. Geisekheimeb 
(Gompt rend., 118, 192 — 194). — ^In order to ensure the complete 
bleaching of linen, it is customa;^ to increase the causticity of the 
ley, and to prolong the time of boiling, with the result that the fabric 
is often injured. The production of yellowish or brownish patches is 
nsnally attributed to impurities in the chemicals used, but is chiefly 
due to the presence in the water of calcinm and magnesium salts, 
which are precipitated on the fabric, and act as mordants, fixing the 
yellowish colouring matter of the ley. This injurious effect can be 
prevented by adding to the water a mixture of sodium carbonate 
and silicate; this precipitates calcium and magnesium silicates in a 
floccnlent form, which settles rapidly, does not adhere to the fabric, 
and becomes granular and pulverulent on boiling with water. Thus 
purified, only a very small quantity of caustic alkali is necessary, the 
greater part of the saponification being effected by means of the less 
injurious alkali carbonate. 

A convenient form in which to use sodinm silicate is to add from 
10 to 20 per cent, of anhydrous sodinm carbonate to a saturated soln- 
tion of sodium silicate. The product is easily handled, and remains 
completely soluble in water. JFurther, the quantity necessary for a 
particular water can readily be calculated. 0. H. B; 

Reprodnctioii of the Diamond. By H. hfoissAN {OompL rend.^ 
118, 320 — 826). — ^Attempts to employ bismuth, in placo of iron or 
silver, in the preparation of carbon under high pressure (Abstr., 1893, 
ii, 275} were unsuccessful, the fused mass ex^oding violently when 
plxmg^ into water. Further experiments with iron have confirmed 
the previous results (Zoc. ci#.), but the yield of diamonds of sp. gr.., 
between 3*0 and 3*5 is extremely small. Experiments with larger- 

VOL. Lxvr. iL 16 
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qnanfcities of iron gave no better resnlts, seemingly because of the 
^fiBcnlty of saturating the metal Tiritb carbon. In order to obtain 
more rapid cooling, tbe fused iron saturated with carbon was poured 
into a cavity in a mass of iron filings. In this way small, rounded 
diamonds were obtained, which rarely showed any crystalline appear- 
ance, and they almost always enclosed black specks. They have a 
sp. gr. of 3*5, scratch rubies, and bum readily in oxygen. 

The molten iron cannot be cooled in tin, because of the readiness 
with which the two metals unite, but it can be cooled by pouring it 
into a bath of melted lead ; small globnles of the iron rise to the 
surface, and are cooled and solidified before they reach it. When 
these solidified globules are treated with acids in the usual way, the 
yield of diamonds is somewhat better, and they are very limpid, have 
no black enclosures, and some show distinct crystallisation. They 
also show, in many cases, parallel strim, and impressions of cubes 
similar to those observed ou certain natural diamonds. Two of tbe 
specimens broke spontaneously some time after preparation. One of 
tbe crystals showed distinctly curved faces. Some of the diamonds 
show smooth and brilliant surfaces, whilst others have a granular 
surface, such as is frequently seen on natural diamonds. Some of the 
crystals were found by Bouchards t to he trapezohedrons with 12 
faces. With convergent polarised light, some of the crystals showed 
no coloration, whilst others showed feeble colours, mu(di less intense 
than the colours observed with many natural crystals under similar 
conditions. From tbe appearance of tbe crystals, it seems probable 
that carbon, like iodine and arsenic, changes at the ordinary pressure, 
and at a sufficiently high temperature, from the solid to the gaseous 
state, hut under a very high pressure can be liquefied, and remain in 
superfusion, taking a crystalline form when it solidifies. 

Further experiments with silver saturated with carbon gave results 
similar to those previously described Qoc. ai.), but only black 
diamonds were obtained. 

0 0155 gram of diamonds heavier then methylene iodide gave 
00496 gram of carbonic anhydride and 0*0025 gram of ash. 

0. H. B. 

Betbavionr of the Liquid Alloy of Sodimn and Potassium 
in Contact with. Dry Oxygen Gas. By G. S. Johnsok (OAew. 
NewSj 69, 20). — The liquid alloy of sodium and potassium remains 
unaltered in dry oxygen gas at the ordinary temperature, but at a 
temperature below redness it kindles and bums with explosive 
violence. D. A. L. 

Pentahydrates of Sodium Bromide and Sodimn Iodide. By 
I. Paijpilofp (7. Btm, Ghem. Soc.^ 26, 272—275). — The pentahydrate 
of sodium iodide is obtained by cooling a solution of sodium iodide 
(100 grams) in water (50 c.c.) to — 14*^, the temperature rising to 
--13 5® when the crystallisation begins. At -—10®, it passes into the 
dihydrate and water. 

The pentahydrate of sodium bromide crystallises slowly from a 
strong aqueous solution at the out-door wintw temperature in Bussia. 
It decomposes into the dihydrate and water at —25®. J. W. 
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Hydrogel and Crystalline Hydrate of Copper Oxide. By J. 

VAN Bemitelex {Zeif. anorg, Chem., 6, 466— ^3). — The colloidal 
hydrate (hydrogel) is purified by repeated and rapid washing with 
large quantities of cold water (1 litre per gram), the mass being 
collected on a cloth filter after each washing, and the operation not 
lasting more than an hour, to avoid change of colour. The pure 
hydrogel is a thick, bright blue jelly, which, afcer pressing between 
porous earthenware for two hours, still contains a large quantity 
(20 mols.) of “water of absorption.** It retains its colour under 
water at the ordinary temperature for several days, whether in the 
dark or in sunlight, but in hot water, unlike the crystalline variety, 
undergoes gradual modification, the colour changing to green. When, 
exposed at the ordinary temperature to an artificially dried atmo- 
sphere, it loses water until its vapour pressure is equal to that of the 
aqueous vapour in the atmosphere, and when the pressure is zero, the 
composition approaches the limit Ca0,H20. This last molecule of 
water is only partially eliminated at 100“ ; the second, although not 
so tenadonsly attached, is more firmly combined than the others, the 
nnmber of which varies, as before stated, with the pressure. With 
the elimination of water, the compound becomes more stable, and 
like the crystalline hydrate in cliaracter, whilst the ease with 
which the water is eliminated diminishes as time elapses; alkalis, 
however, facilitate the elimination. The dried substance absorbs a 
oertain amount (4 mols.) of the water again, when exposed to a moist 
aixnosphere, the exact amount depending, as before, on the pressure 
of the aqueous vapour in the atmosphere. The hydrogel is stable 
towards alkalis and alkali salts, but precipitates bromides and 
iodides, almost completely, as basic cuprous compounds ; the fresher 
the preparation, the more vigorous the action. 

The crystalline hydrate, CuO,HaO, prepared by the slow action of 
dilute alkalis on various copper salts in the cold, is not affected by 
alkalis or by heat, and may be boiled with water without undergoing 
any change. The assumption of this stable form is in some way 
connected with the action of the alkali, as the same phenomenon is 
observed with beiyllia and alumina. Jn. W. 

Interaction of Ferric Chloride with Potassimn and Hydro- 
gen Iodides. By K. Sltjbert and A. Dourer {Zeit anorg, Ohem.^ 
6, 411 — 136 ). — JL continuation of previous work (Abstr., 1894, 
ii, 140). The action with hydrogen iodide closely resembles that 
with potassium iodide. With molecular proportions (FeOlsrHI), 
the yield of iodine never approaches the theoretical, though it in- 
creases steadily with the time, from 38*2 per cent, in 15 minutes to a 
maximum of 73-2 per cent, in 58 days. With increasi^ proportions 
of hydrogen iodide, but the same concentration of ferric chloride, the 
yield also increases, reaching 95*4 per cent, in 15 minutes, and a 
maximum of 98*9 per cent, in 17 hours with the ratio FeCl*: 5HT, and 
99*0 and 100*8 per cent, in 18 hours with the ratios FeOIj : lOHI and 
FeCls : 15HI respectively. With the ratio lOFeCl®: HI, and tih© same 
concentration of hydrogen iodide as in the first experiment, 73*2 per 
cent, of the theoretical amount of iodine is liberated in 15 minutes, 

16^-2 
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and 98 per cent, in 25 Honrs ; witH tHe ratios ISFeOH = HI and 
20FeCl3 : HI, 97*8 and 100 per cent, respectively in 18 hours. 

Continuing the experiments -with potassium iodide, the yield dimin- 
ishes vfith the concentiation, and, finally, almost vanishes. Mixed 
in molecular proportion and at concentrations twice and four times 
that in the previous experiments, the yield, in about 42 hours, in- 
creases from 59*9 per cent, to 67‘5 (70*3 in 143 hours) and 75*2 per 
cent., whilst at half the concentration it diminishes to 50*6, at one- 
fifth to 41*0, at one-thirtieth to 5*35, and at one-fortieth to 1*25 per 
cent. The efEect of dilution on the influence of excess of either sub- 
stance is to decrease the rate at which the yield attains the maximum, 
both with regard to time and to the ratios of the reacting masses. 

The influence of temperature on the action is distinctly unfavour- 
able, owing to the precipitation of ferric oxychloride, and consequent 
removal of iron from the sphere of action ; this bye-action may, how- 
ever, be eliminated by the addition of hydrochloric acid in the ratio 
FeClsrSHCl. The immediate yield (30 minutes) with the ratio 
FeCls ; KI then increases from 39 9 to 79*5 per cent., hut diminishes 
on keeping at the ordinary temperature, owing to the reahsorption of 
iodine, a limit being reached in 41 honrs, practically identical with 
that attained by a similar unheated mixture, or by a mixture, in 
molecular proportion, of ferric chloride and hydrogen iodide of the 
same concentration. The same phenomenon occurs with other ratios 
of ferric chloride to potassium iodide. 

It is thus evident that the action follows the course indicated by 
the usually accepted equation, FeRs + MI = FeRa -f MR -h I, only 
under very strictly defined and special conditions. This is to be 
accounted for on the hypothesis that the action is reversible in the 
sense expressed by the equation FeBa -f MR -f- I = FeRi + MI, in 
which case the maximum or limiting yield in the foregoing experi- 
ments corresponds with the point of equilibrium at which the velocities 
of the opposing reactions are equal. That this supposition is correct 
is evident from the result of the interaction of various molecular pro- 
portions of iodine with a mixture of ferrous and potassium chlorides 
in. molecular proportion ; in every case, the amount of iodine remain- 
ing after 60 hours corresponds with that liberated by an equivalent 
mixture of ferric chloride and potassinm iodide in the same time. It 
is only in extreme cases, therefore, that the amount of iodine corre- 
sponding with the first equation will be liberated. The reason that 
the full amount is liberated in the analytical processes of Topf (Ahstr., 
1887, 998) and Stortenheker (Ahstr., 1890, 1185) is that either the 
iron or the iodine is removed from the sphere of action, in the one case 
by the precipitation of basic ferric acetate, in the other by the distih 
lation of hydrogen iodide. 

As to the mechanism of the action, it is most improbable that the 
chlorine of the potassium chforide is displaced by free iodine, and 
another explanation must he looked for. It appears that a mixture of 
very dilute solutions of ferric chloride and pot^sium iodide exhibits, 
after a long time, a yellowish-brown colour, which is not destroyed by 
thiosulphate, aud is much deeper than that of a solution of ferric 
chloride of corresponding strength. It seems to be due to ferric 
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cWoriodide, FeCl 2 l, a compound correspondmg with Lenormand’s 
cblorobromide, FeCl 2 Br (Abstr., 1893, ii, 377), for a mixture of 
neutral aqueous ferrous chloride with alcoholic iodine exhibits also 
a brownish-red colour, -w'hich is likewise not due to free iodine. The 
substance is not ferric oxychloride, FeOh’OH, for iodine is liberated 
on dilation with water, which could scarcely be the case if the oxy- 
chloride had been formed in accordance with the equation FeCl, + I 
+ HaO = FeCla'OH + HI. The amount of iodine liberated corre- 
sponds, too, with that contained in the chloriodide. Attempts to 
obtain the compound in the solid state by evaporating the solvent 
yielded, however, only mixtures of its proximate constituents. 

If this chloriodide,* then, is formed as an intermediate product, the 
mechanism of the whole action is clear. The chloriodide is first 
produced in accordance with the equation FeCls -f EH = FeOW + 
KOI, and then decomposed, more or less completely, into ferrous 
chloride and free iodine, according to conditions of time, concentra- 
tion, temperatnre, and mass. But, since the latter reaction is reversible, 
the chloriodide, and, probably, the chloride, are formed again until 
eqnilibrinm is attained, the actual position of the point of equilibrium 
depending on the conditions. 

There is thus no need to assume, with Caanegie (Abstr., 1889, 1113), 
that potassium iodide is a direct reducing agent, nor, if means be 
taken to remove one of the products from the sphere of action, 
to require more than 1 mol. of potassium iodide for each mol. of 
ferric chloride. I) nflos’ equation, FeOla + 3KI = Fel 2 + 3K01 + I, 
cannot, in any case, be true, for under the least favourable conditions 
of mass, 60 percent, of the iodine in the potassium iodide is liberated, 

Jn. W. 

Pliospliocliromates. By AT. Bloxdel {Compt, rend.^ 118, 194 — ^195). 
— ^When a highly concentrated solution of phosphoric and chromic 
acids, containing 8 mols. of the latter to 1 mol. of the former, is 
mixed with three- fourths of a molecular proportion of potassium 
carbonate, the salt, 3K20,Ps0s,8Cr0j, is precipitated in the form of 
small, short prisms. If the solution contains only 2 mols. of chromic 
acid, the product is 2K20,P»06,4Cr0s,H20, which crystallises in 
needles. If the latter solution, however, is mixed with some crystals 
of the first salt, the precipitate at first consists of this salt, which, 
however, if left in contact with the liquid, is converted into the second 
salt. The salt, 3K20,P206,80r03, is converted into the salt 

2 KjO ,P 203,4Cr03,H20, 

by treatment with water or a saturated solution of potassium di- 
chromate. 0. H. B. 

Fhosphovajiadic Acids and their Salts. By G. Friedhbtk 
{Zelt. anorg, Chem.^ 5, 437 — 465 ; compare Abstr., 1890, 1067). — 
Although the vanadates are usually regarded as strictly analogous to 
the phosphates, they do not correspond with them in all respects. 
They show, for instoce, a much greater tendency to form acid salts. 
When sodium metaphosphate and vanadate are brought together in 
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solution, the phosphate is converted into trisodinm orthophosphate, 
whilst the vanadate assumes some such form as the acid salt, 

SiNa20,SYii05 + 39JEaO, 

or, if potassium chloride is present, an isomorphous mixture of 
potassium and sodium salts of a similar character. Monosodium 
orthophosphate behaves in much the same manner, and potassium 
pyrophosphate and pyrovanadate interact in a similar way. 

On the other hand, it seems that the dark, reddish-brown jjwrpwreo- 
salts (loc. citJ), obtained from mixtures of monopotassium orthophosph- 
ate and potassium metavanadate, or of potassium metavanadate and 
phosphoric acid under certain somewhat indefinite conditions are 
isomorphons mixtures of monopotassium phosphate and vanadate 
Although the salts obtained in this way in rectangular plates are 
somewhat variable in composition, the ratio of basic to acid oxide 
tends towards 1 : 2, and, in some cases, reaches that figure, whilst 
the ratio of phosphoric to vanadio acids approaches 1 : 12. They 
may thus be regarded as potassium divanadate, K20,2V306, in which 
a portion of the vanadic oxide is isomorphously displaced by phos- 
phoric oxide. Similar instances of isomorphous substitution of 
vanadium by pbospborus occur in the natural compounds eusynchite 
and vanadinite. Since, to form such isomorphous mixtures, potassium 
divanadate must he isomorphous with monopotassium orthophosphate, 
it would seem that the present nomenclature of the vanadates requires 
revision. It was incidentally observed that the pupnreo-salfs obtained 
by the addition of the proper amount of nitric acid to mixtures of 
potassium metavanadate and dipotassium orthophosphate were always 
contaminated with nitric acid, and it is possible that this may also 
exist in isomorphous replacement of vanadic acid, since nitrogen be- 
longs to the same periodic group as vanadium and phosphorus. 

The yellow, crystalline, luteo-compound, K20,Ya06,Pa05 (loc, cit.\ 
may be regarded eithei* as having the constitution 

0H-P0(0E:)-0-Y0to 

with vanadoxyl functioning as base, or as an isomorphons mixture, 
similar in character to the purpureo-compound. The constancy and 
equality of the ratio of phosphoric to vanadic oxide is not out of 
harmony with the latter view, for similar compounds are known in 
harytocalcite and zinc copper sulphate. Another luteo-compound may 
be regarded as a mixture having the composition P0(0K)3*0*Y02 + 
0H-P0(0K)*0‘Y02, analogous to sodium diphosphate. Others are 
still more complex. 

When an excess of base is present in a mixture from which pur- 
pureo- or luteo-compounds might otherwise he expected, colourl^, 
crystalline compounds separate, consisting of isomorphous mixtures of 
potassium metavanadate and monopotassium orthophosphate con- 
taminated wite dipotassinm orthophosphate. Jn. W. 
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Analyses of the Mineral Combustible Gases of Torre and 
Salsomaggiore. By D, Gibektini and A. Picoikini (Qazzetta, 23, 
ii, 559 — 576). — ^The authors have analysed a natural gas which issues 
at Torre in Parma ; it is accompanied by water of alkaline reaction 
and a small proportion of petroleum. The gas contains about 95 per 
cent, by volume of methane and 0*12 per cent of carbonic oxide. A 
gas containing 91 per cent, of methane issues at Salsomaggiore, and 
is utilised as a source of heat and light. Pull analyses are given. 

W. J. P. 

Marly Limestones. By H. Le Ohatelter (Gompt rend,, 118, 
262 — 264). — Marls and marly limestones are generally regarded as 
intimate mixtures of calcium carbonate with clay. The author has 
previously shown that true clay consists of a mixture of quartz with 
an aluminium silicate, Ala 0 s, 2 Si 02 , 2 H 20 , which is distinctly ciysfcnlline, 
loses water at about 600° if rapidly heated, and liberates beat suddenly 
at 950®. He finds, however, that the residues left after treating* 
marly limestones with acetic acid never show the characteristic pro- 
perties of true clays. They are richer in silica, although they con- 
tain no admixture of quartz ; they lose their water at a lower tempera- 
ture, show no sudden liberation of beat at a high temperature, and 
are someiimes amorphous, sometimes crystalline, but never show the 
crystalline form of tame clay. The composition of the residue varies 
greatly with different marls ; SiOe, 51‘6 to 66’1 per cent. ; AlaOa, 16*1 
to 21*2 ; PcaOj, 3*6 to 7*2 ; H 3 O, 9*0 to 19*5. The hydraulic limestone 
from the Congo leaves a residue which is distinctly crystalline, and 
has the composition 2MgO, 48102, HgO. 0, H. B. 

OccnrrexLce of Diamonds in Meteorites. By O. W. Hun lixg- 
TON (Proc. Amer. Acad,, 29, 204 — ^211). — ^In order to demonsti*ate that 
true diamonds occur in meteorites, the author dissolved many pounds 
of the Canon Diablo iron in order to obtain enough diamond dust to 
use for cutting rough diamonds. Abont 200 lbs. of the iron was 
examined, and the most promising pieces were dissolved. About half 
a carat of diamond powder was finally obtained, being separated by 
its sp. gr. from a very large quantity of amorphous carbon. 

The particles varied from colourless, through yellow and blue, to 
black. The diamond-cutting experiment was perfectly successful. 
The author’s work establishes the fact that the Canon Diablo iron 
contains true diamonds, and not any new allotropic form of carbon. 

B. H. B. 

Analyses of German Mineral Sprigs. By W. Thobner (Ohem, 
Zeit,, 17, 1411 — 1412). — ^The author gives the results of analyses of 
the water from (I) the Stahl spring, and (2) the Angelika spring at 
Tfinnisstein, (3) Ihe Wilhelms spring, and (4) the new spring at 
Melle, and (5) the sulphur spring at Levem. The results were as 
follows, in grams per litre. 
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1 

1 . 

2 . 

3. ! 

1 4. 

6 . 

CaCOs 

0*5285 

0*4801 

0-7378 

1*1840 

0 *5632 

^fgCOs 

0*8660 

0-781S 

0-3487 

0 -1470 

0-0550 


1 0*0162 

0*0201 

0*0149 

0*1080 

0-0001 

KasCOs. 

1*0214 

0*8820 

— 

— 

0-0968 

KaCl 

0 *2819 

0*1880 

21 -7117 

17-6790 

0-1286 

KOI 

, 0*0824 

0*0741 

0*0883 

0*1290 

.... 

LiCL 

' 0*0146 

0*0127 

— 

— 

— 

XH 4 CI 

0*0061 

0*0041 

— 

— 


ya2ik>4 

0*0927 

0*0617 

8*9121 

8 *1840 

0*1330 

RbCl 

trace 

trace 

— 

— 

— 

MgCls 

— 

— 

0*6788 

0*0950 

— 

AlaOj 

0 0132 

0*0066 

0*0679 

0*0046 

0*0020 


1 0-0312 

0*0293 

1 *1160 

0*0800 

0*0230 

Organic matter 

0-0067 

0*0076 

0*0186 

0*0112 

0*0280 

CO 5 , 

2 -3844 

1*9369 

— 

— 

0*0610 

0 aS 04 

1 

— 

1*2894 

1*7780 

0 1180 

MgS 04 

— 

— 

— 

— 

0-3480 

ii:s!^04 

— 

— ■ 

— 

— 

0*0186 

2Ja S 

— 

— 

— 

— 

0*0390 

HsS 





0*0187 


B. H. B. 


Physiological Chemistry. 


Changes of Substance iu the Horse. By F. Lehmaket, 0. 
Hagemann, and N. Zuetz (Landio. Jalirh.^ 23, 125 — 165; compare 
Abstr., 1S89, 911 ; 1890, 1170), — The objection has been made to the 
authors’ previous experiments that they were of too short duration 
for the accurate estimation of the changes of a whole day. The first 
experiments now described were made in a Pettenkofer apparatus, 
which consists of a large case, in which the horse is placed, provided 
with wmdows and with pipes, &c., so that the air may be withdrawn 
and renewed as required. These experiments lasted over 24 hours. 
The daily weight of the horse, the amount and composition of food 
and excrement were determined, as well as the amount of carbonic 
anhydride of the respiratory gases before and after ignition. Other 
experiments were made, in which the earlier method (obtaining the 
gases directly from the trachea) and the Pettenkofer method were 
combined ; these experiments lasted each about 10 hours. It was 
thus hoped to obtain trustworthy data as to the composition of the 
gases given ofi through* the skin and intestines, iuasmnoh as the 
Pettenkofer method gives the total gases, and the trachea method tho 
gases from the lungs alone. Earlier experiments on the skin respira- 
tion, as Tc ell as those made by Gerlach, seemed to indicate that the 
amount of carbonic anhydride so lost was very small, hardly more 
than 1 per cent, of that given ofE by the lungs. 
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The authors expressed the opinion in their former paper that the 
greater part fabout three-quarters) of the intestinal gases -were 
secreted through the lungs ; this view, which was founded on Tacke’s 
results (“ Bedeutung der brennharen Gase im thierischeu Organismus,** 
Inauq, Berlin, 1884), is now shown to be erroneous, as far as 
horses are concerned. Tacke’s results, the correctness of which is not 
doubted, were made with rabbits, and cannot be applied to horses 

As regards the composition of the intestinal gases rf horses, several 
samples of gas were dii*ectly collected for analysis. The collection of 
samples had to be done with great care, to avoid the admixture of air, 
as it was found that the pressure in the rectum is less than that of 
the atmosphere. The average percentage composition of four samples 
of intestinal gas was as follows. 

CO2. CH4. H2 hV 

22*49 59 92 2*59 15 00 

Four more samples were taken from an old horse hich had been 
fed for a week with oats (8 kilos.), hay (2 kilos.), and chaff (0 5 kilo, 
per day) ; the average composition was — 

CO2. CH4. H3. ]S%. 

21*91 53*17 2*35 22*56 

The horse was then killed, and samples of gas immediately taken 
fiom the emeum and the colon. The composition of the gases was— 



CO 3 . 

CH4. 

Hr 


From csecum . « • • 

78-70 

5-29 

0-89 

15-12 

From colon 

72-74 

17-28 

0-84 

9-14 


In order to obtain evidence as to the nature of the gases evolved 
during fermentation after the horse was killed, weighed amounts of 
(1) the C85cum, (2) the colon, and (3) a mixture of fresh faeces with 
water were fermented, and the gases collected. The percentage 
composition was as follows. 


CO,. CH4. 

1 95*96 0*75 2*91 0*38 

2 93*3 3-1 2*4 1*3 

3 58*47 089 36*96 3*68 


The results obtained with gases collected immediately after the 
horse was killed, but especially these last results, differ considerably 
from those obtained by Tappeiner (Abstr., 1882, 240), which made it 
seem probable that the fermentation remained unchanged for some 
time after death. Tlie present results show a distinct change in the 
character of the fermentation after death, the marsh gas almost dis- 
appearing (compare Ellenberger, Physiol., 1, 808; Lungwitz, Arch, 
tcissens. 11 , praht ThierheilJcunde, 18, 87 ; and Schierbeck, Arch, 
Hygiene^ 16, 203). 

The following conclusions are drawn from the results of the experi- 
ments. The gases exuded by horses contain, besides carbonic an- 
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liydxide, some metliane, the amotmt of wliicli is, ho-wever, consider- 
ably less than that produced by ruminants. The average daily 
amount of methane was 21*0 grams. Hydrogen was found ^ these 
experiments) in only small quantities, not more than 1 gram per day. 
Most of the methane is secreted from the rectum, accompanied with 
about 37*5 per cent, of its volume of carbonic anhydride. Apart 
from the carbonic anhydride from the lungs, the horse lost daily 
73*9 litres, of which 60*6 litres passed through the skin, 13*3 litres 
through the rectum. The skin respiration amounts to about 2*5 per 
cent, of the lung respiration. In the measurement of the lung 
respiration alone, there is an error of about —S per cent. When 
this is taken into account, the results obtained in the experiments of 
short duration agree with the 24-hour experiments obtained with 
Pettenkofer’s apparatus. As regards the practical management of 
horses, there is much evidence of the effect of disturbances in the 
change of substance. Thus, the irritation caused by the presence of 
a few flies in the apparatns caused an increase in the prodnction of 
carbonic anhydride amounting to over 10 per cent, of the total formed 
hy a resting horse. N, H. M. 

Effect on the Offspring of Calcium Phosphate, consumed 
during the Period of Gestation. By L. Grvffekberger (Jiwtr./. 
Landw.^ 41, 57 — 61). — The results of Weiske's experiments {ibid,, 
1888, 289) on the effect of calcium phosphate on the eight and 
composition of young rabbits showed an increase in amount of bone> 
free from fat, but there was no alteration in composition, and, in other 
respects, phosphate was without effect. According to Lehmann 
Ohem, Fharm., 108, 357) and v. Gohren (Landw. Versuchs-Staty 3, 
161), calcium phosphate is digested and assimilated by animals; 
Hoppe-Sejler (Jfed. Chem. TJnt&rsuck.y Heft 11 ) showed that, when 
mixed with human food, the salt is eliminated in the urine. 

In the experiments now described, a litter of four rabbits, a week 
old, were killed with chloroform and analysed; the mother rabbit 
was then fed as before, but with addition of calcium phosphate (some 
grams per day) , until a week after the birth of the next litter. The five 
young rabbits were then killed and analysed. Total weight, with and 
without skins, dry matter, fat, ash, lime, and phosphoric acid were 
determined. The results show that the calcium phosphate was 
without beneficial effect. The percentages of ash, lime, and phosphoric 
acid were somewhat diminished. H. H. M. 

SubstituMoix of Strontium for Calcium in the Animal Organs 
ism. By H. Wjeiskb {Landw, Jahrh.y 23, 119 — 123). — reply to 
the portion of Haselhoff’s paper (this vol., ii, 207) dealing with the 
animal organism. The author maintaius that, whilst strontium is not 
a poison, animals fed with it, instead of with caloinm, will not live^ 
and that whilst strontium may he conveyed to the flesh and bones,. 
&c., it is not a substitute, physiologically, for calcium (compare 
Oremer, Sitzungsher, d. Qes. Morph, Physiol,, Munchen, 7, 124). 

H. M. 
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Excretion of Sulplmr. By W. J. Smith (Fflmjer^s ArcMv, 55, 
542 — 649). — In some snlplmr-coniaiiiiiig organic snbstances, the union 
of sulphur with carbon is so strong that the chemical decompositions 
accomplished in the body are unable to sever them. Such substances, 
of which acetone-ethylmercaptol and thiophen may be taken as 
instances, cause no increase in the sulphuric acid of the urine. The 
present experiments on a dog show that ethylic sulphide may he 
added to this list. The form in which the sulphur leaves the body 
was not, however, determined. These three substances have this in 
common, that the sulphur is combined thus, ;C*S*C:. Nevertheless, 
there are substances, such as carbamino-thioglycollic acid, containing 
the same combination of their sulphur which do give rise to an 
increase of urinary sulphates. W. D. H. 

Htunan Pancreatic Ferments in Disease. By Y. D. Hahris 
and 0, A. Ce^ce-Calvebt (S^. Barth, JSosp, Bep,, 29, 12o — 142). — 
23 pancreases were examined, removed at varying periods after death 
from various diseases, and compared with the normal pancreas from 
a case of accident. The methods were those previously adopted by 
one of tbe authors (Abstr., 1893, ii, 22). 

The number of cases is too small for general oonclusions to bo 
drawn. But tbe stren^b of tbe ferments was diminished in all 
eases, and markedly so in some. In a few cases, in children, it was 
impossible to show the presence of any ferments. Tbe fat-splitting 
ferment was absent in about half the cases, the milk-curdling ferment 
in about half; the diastatic ferment was markedly diminished in 
brain cases, and to a less extent in all cases. The proteolytic ferment 
was the one least afPected. It was, however, absent or feeble in cases 
of pneumonia, malignant disease, diabetes, and renal disease. 

W. D. H. 

Albuminous Periostitis. By L. Hugou^texq (Gompt rend.^ 118, 
149 — 150). — This rare disease is characterised by the accumulation 
under the periosteum of a liquid something like synovia. The liqnid 
has a sp. gr. of 1 020 to 1*035, coagulates on heating to 80®, and 
contains a nucleo-albumin and an albumin resembling seram albumin. 
It frequently has fat droplets in suspension. 

Quantitative analysis gave the following results. 


Total solids 

8*39 per cent. 

Nucleo-albumin 

087 „ 

Albumin 

5-61 „ 

Succinic acid, urea, fat, and other 

extractives 

0-98 

Ash 

0-93 

Containing — 

Sodinm chloride 

0*43 per cent. 

„ sulphate 

004 

,, phosphate 

0-06 

„ carbonate 

0-22 

Potassium chloride. • . 

0-08 

Calcium phosphate 

0-05 


W. D. H. 
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Action of Selenium and Tellnriiim on the Animal Organism. 
By F. CzAPEK and J. Weil {Chem, Centr.^ 1893, ii, 1098; from ArcK 
Fath. Pharm., 32, 438 — 455). — No direct toxic action of selenium 
componnds could be demonstrated on cells ; but they act poisononsly 
on the animal body as a whole, and selenites more so than selenates. 
The metal is not poisonons. It is probable that selenates are re- 
duced to selenites in the body. Here there is an analogy to arsenic and 
its componnds. The chief difference between selenium and tellurinm 
is in the way it leaves the body. Tellurium is more rapidly reduced to 
the metallic state, which is harmless. Both elements, like arsenic, 
act by weakening the heart, lowering blood pressure, and paralysing 
the central nervous system. Antimony acts in a similar way. 

W. D. H, 


Chemistry of Vegetable Physiology and Agriculture. 


Sulphhydric Fermentation in the Black Sea. By N. 
ZELiNbKY (/. Eu 88. Chem, Soc,, 25, 298 — 303). — The author has in- 
vestigated samples of the ooze from the bottom of tbe Black Sea at 
depths of 16, 40, 389, 870, and 1207 fat horns, and from those dredged 
at the greater depths has succeeded in isolating various micro- 
organisms which possess the power of evolving hydrogen sulphide 
from the nutritive media in which they are cultivated. Amongst these 
there is one characterised by its great power of evolving hydrogen 
sulphide as well as by giving rise to a coffee-coloured pigment changing 
to black, w ben tbe microbe is cultivated in agar-agar. This microbe, 
which is a mobile, somewhat elongated bacterium, can live either in 
the presence or absence of atmospheric oxygen, and has been called 
by the author Bactenum liydrosulfureum jtonticuHi, 

The bacterium can evolve hydi’Ogen sulphide not only from liquids 
containing proteid matter, but also from media in which the sulphur 
is present as a component of an inorganic salt. Thus hydrogen 
sulphide is soon detected in liquids in which the sulphur has been 
added in the form of sulphates, sulphites, thiosulphates, or even 
ammonium thiodigly collate. In the estuary at Odessa, a microbe 
(Fit no hydrosulfin^eus), described by Brusilovsky, is active in the 
same way, reducing salts containing sulphur and oxygen to hydrogen 
sulphide. The other important product of fermentation is ammonia. 

J. W. 

Assixnilatiou of Atmospheric Nitrogen by Microbes. By S. 
Winogradsky (Compt rend,^ 118, 353—355). — Tbe following table 
gives the i*esults of three series of experiments with cultures of the 
three bacilli previously described (Abstr., 1893, ii, 482 — 483). The 
iiitrogeu added to the cultures at the outset was in tbe form of am- 
luordum sulphate. 
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2J1 


1 

2 

3 


r Gtlucose in grams 


f GUucose in grams 


r Glucose in grams . , 
i Nitrogen in milligrams ? 



20 

40 

20 

20 

10 0 

20 0 

initial.... 

00 

00 

00 

00 

21 

21 

increase . • 

50 

97 

39 

49 

15 7 

24 4 


1*0 

2-0 

30 

40 



initial. . . . 

10 0 

10 6 

106 

10 6 



increase.. 

0-0 

08 

37 

4*1 




30 

3*0 

80 

30 

80 

30 

’ initial. . . • 

21 

4*2 

64 

8*5 

17*0 

21*2 

increase.. 

7-0 

5*0 

o 5 

36 

03 

-2 2 


It would seem that in media containing at the outset not more 
than traces of nitrogen, the quantity of nitrogen fixed is proportional 
to the quantity of glucose decomposed, hut this ratio only holds good 
under strictly similar conditions. When nitrogen is present in the 
culture medium, the gain in nitrogen becomes much less regular, and 
a somewhat high proportion of glucose is necessary before any nitro- 
gen is fixed at all. Farther, even in presence of a high proportion 
of glucose, there is no gain in nitrogen if the initial proportion of this 
element exceeds a certain amount. The gain in nitrogen depends on 
the relation between the initial quantity of combined nitrogen and 
the initial quantity of glucose, and this ratio must be below 6 : 1000. 

The bacillus which was regarded as the chief agent in fixing 
nitrogen (Zoc. c^7.) was isolated by means of ancerobic cultures on 
sections of carrot. When the pure bacillus is sown in the glucose 
culture fluid exposed to air in thin layers, it refuses to grow, and all 
the cultures remain sterile for an indefinite period ; but if the two 
other bacilli (loc» or some mucedinm are introduced, fermentation 
and the development of the specific bacillus begin at once. The 
anserobic character of the bacillus is further shown by its power of 
fermenting glucose in absence of air provided a small quantity of 
ammoniacal nitrogen has been added. 

In order to obtain the maximum absorption of nitrogen, the pure 
bacillus should be introduced into a thin layer of glucose solution 
containing no combined nitrogen, but in contact with an atmosphere 
of pure nitrogen. In two experiments under these conditions, with 
20 grams of dextrose, the gain of niti*ogen was 23 0 and 24’ 7 milli- 
grams respectively. 

The bs^illus does not germinate in broth or in gelatin. The 
chief products of the fermentation of the glucose are butyric, acetic, 
and carbonic acids and hydrogen, the gas that is given ofi sometimes 
containing as mnch as 70 per cent, of the latter. 

It wonld seem that the absorption of free nitrogen is due to 
contact between tbis gas and nascent hydrogen within the living 
protoplasm, with the result that ammonia is formed. 0. H. B. 


Nitrogen Question. By G. Liebscjheb (Joum, Landw., 41, 139— 
198). — ^The chief object of the author’s experiments was to ascertain 
how far Hellriegers discovery that the Leguminosm can utilise ele- 
mentary nitrogen affects the cuItiYafdon of soils, HellriegeTs own 
results with senadella having indicated that the power of nitrogen 
fixation was mnch diminished in the presence of combined nitrogen. 
Inasmuch as in this case fixation was shown to depend partly on the 
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manuring, it seemed not impossible that conditions might exist under 
wbioh non-legaminons plants — mustard, for instance, which is ex- 
tensively employed in green manuring — ^might also be found to have 
the power of assimilating free nitrogen. 

In 1888, a series of pot experiments were made in which peas, oats, 
and buckwheat were grown in arable soil ; peas and oats in humus 
sand and in poor sandy soil as well. In the ease of the arable soil, 
there were also fallow experiments. The amounts of soil in each pot 
were — arable, 11,270 ; humus sand, 13,046 ; poor sand, 14,135 grams ; 
containing 14*50, 11*17, and 7*12 grams of nitrogen respectively (or 
0*1287, 0*0856, and 0 0504 per cent.). Some pots had an application of 
nitrate, others hom-meal, and the rest no nitrogenous manure. As 
regards oats, the yield in the nnmannred pots was greatest in the 
poor sandy soil (61*59 grams of dry substance), next in the hnmns 
sand (53*25 grams), whilst in the arable soil the yield was only 30*70 
grams, owing to the greater stabiliiy of the nitrogenous matter. 
The yield was greatly increased by nitrate in the arable soil, only 
slightly in the hnmns sand, whilst in the poor sandy soil there was 
less growth under the influence of nitrate than in the nnmannred 
pots. In every case (but especially in the arable soil), the produce 
was richer in nitrogen where nitrate or hom-meal had been applied ; 
in the oats grown m arable soil, the percentage was raised from 0*76 
to 1*10 and 1*36 by nitrate and bom-meal respectively. As regards 
peas, the greatest yield and the most nitrogenous produce was ob- 
tained in the arable soil ; in the poor sandy soil, both the yield and 
the percentage of nitrogen of the produce were diminished by the 
application of the nitrogenous manure. The arable soil gained 
nitrogen in every experiment. In the fallow experiments, the gain 
was as follows: — ^Unmanured, 0*5669 gram; horn-meal pot, 0*4402 
gram ; nitrate pot, 0 2711 gram. It is assumed that there was a loss 
in each case (more than covered by the gain due to algeo), which is 
the greater the more soluble the niiarogenous matter present. Deduct- 
ing the gains of total nitrogen of the fallow pots from the total gains 
of the Y^tation pots, the following average results, due to vegeta- 
tion alone are obwned. 

1^0 nitrogenous Organic 


manure. IS'itiate. nitrogem. 

Peas +0*7331 +0*8986 +0*9092 

Buckwheat • +0*6511 +0*4419 

Oats +0*2571 +0*6070 +0*1496 


Peas, therefore, collected the greatest amount of nitrogen. 

The experiments with the two sandy soils showed a loss of nitrogen 
in the soil in every case, and a loss of total nitrogen in nearly every 
case ; the losses were less with oats than with peas. The results 
indicate that the final amounts of nitrogen are greatest where the 
growth was most Inxnriant, with peas in presence of little available 
combined nitrogen, with oats in presence of the greatest amount of 
available combined nitrogen. 

The next experiments (1891-92) were conducted in zinc cylinders, 
closed at the bottom to prevent loss by drainage, and holding about 
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17 kilos, of soil (1891) and 10*6 kilos. (1892) ; the soils contained 
0*1404 and 0*1469 per cent, of nitrogen. In 1891, there were four 
fallow pots, six with oats, six with peas, and six with mustard ; half 
of the pots had nitrate (0 9528 gram of nitrogen), the rest no nitro- 
genous manure, but the soil of each pot contained over 23 grams of 
nitrogen. The following average amounts of air-dried produce and 
nitrogen were obtained. 



No nitrate. 

Nitrate. 

1 Increase. 

Produce, 

N. 

Produce. 

N. 

Produce. 

N. 

Oats. •.•••*«• 

• • « 67 *2 

0*4614 

98*6 

1-21V6 

31*4 

0-7562 

Mustard . . • . . 

... 26*2 

0*3584 

64-6 

1 -3197 

28 4 

0-9613 

Peas 

...| 60*0 

1-1873 

83 '9 

1 7562 

28*4 

0-5679 


The percentage of nitrogen of the dry matter of the oats was 
raised from 0*6867 to 1*2344 under the influence of nitrate; in 
mustard from 1*3711 to 2*2973, whilst in peas there was no difference. 
The nitrogen applied was utHised to the extent of 59*6 per cent, by 
the peas, 79*4 per cent, by the oats, and 100*9 per cent, by the 
mustard. The soil lost nitrt^en in every case, and it is assumed that 
there was no considerable gain by algse. As regards total nitrogen, 
the pea experiments nearly all show a gain, the others nearly ^1 a 
loss. The following table shows the average gain or loss of nitrogen, 
and the effect of vegetation shown by the difference between the 
fallow and vegetation pots. 



Without mtrate. 

i With nitrate. 

1 

, Gam or loss. 

iEflect of 
plants. 

Gain or loss. 

Effect of 
plants. 

Fallow 

-0-6878 

■ ■ 

-0-8517 


Oats 

-0-3145 

■fO-8733 

-0-2286 

+0*6231 

Mustard 

-0*0255 

•*■0-6623 

+ 0-0333 

+0*8860 

Peas 

+ 0-6852 ! 

+1-3730 

+ 0-3852 

j 

+ 1-2369 


ISTitrogen fixation is thus only proved in the case of peas, bnt the 
very considerable loss in the fallow pots (probably due to wetness 
and want of aeration) makes it probable that there was also fixation 
in the case of mustard. 

In 1892, the experiments were — ^fallow, peas (both without nitrogen- 
ous manui-e, with mustard meal, and with nitrate), peas and mustard 
mixed (with and without nitrate), haricots (with and without 
nitrate), oats, oats and clover mixed, and mustard (all with nitrate). 
One of ^e fallow pots had also mustard oil. The object of sowing 
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mnstard ■with, clover, and of manuring with mustard meal, was to 
ascertain whether the presence of mustard had any injurious effect 
on the soil organisms and consequently on nitrogen fixation. By 
growing oats and clover "together, it was thought possible that the 
abstraction of combined nitrogen by the oats might induce an in- 
creased assimilation by the leguminous plant. The fallow soils 
showed a gain of nitrogen with the exception of those which had 
mustard oil and mustard meal, which lost, probably owing to the in- 
jurious effect of mustard on the algse. On the other hand, neither the 
mustard plants growing with the LeguminoscB nor the mustard meal 
had any effect on nodule production. In all the vegetation experi- 
ments there was a loss of soil nitrogen but a gain of total nitrogen. 
Owing to the presence of algae in the fallow pots, no comparison can 
he made between pots with and without vegetation. AlS before, the 
peas collected nitrogen, and to a greater extent in absence than in 
presence of nitrate. Owing to the richness of the soil, the clover 
grown with oats did not fix nitrogen to any extent, as is shown by 
comparing the results with those obtained with oats alone. Oats 
with nitrate collected more nitrogen than peas with nitrate, whilst 
mustard collected on the average twice as much as the peas* 
Peas and mustard mixed fixed the greatest amount of nitrogen, 
especially in those pots to which nitrate was applied; in these 
pots the fixation was raised 70 per cent, over that of the unmannred 
pots. There is evidence that the excess of total nitrogen of the 
mustard and peas over that of the peas grown alone is due to the 
mustard and not to increased assimilation by the peas. 

It is concluded, as established, that there is only a difference in 
degree between the nitrogen-fixing power of the leguminous and the 
non-legnminous plants ; and it is probable that Frank’s theory that all 
green plants assimilate free nitrogen is correct. The essential difference 
is that peas grow well and assimilate nitrogen when grown in soil 
poor in nitrogen, whilst in the case of non-legnminous plants, fixation 
is more or less dependent on the application of nitrogenous manure. 
This accounts for the negative results obtained with non-leguminous 
plants by Hellriegel and others, who employed sand free, or nearly so, 
from nitrogen, sometimes without and sometimes with very sparing ad- 
dition of nitrate. Plenty of combined nitrogen mnst be given to these 
plants before they can assimilate free nitrogen, whilst LeguminoscB 
only require to he infected with nodnle bacteria. As regards green 
manuring, a leguminous plant alone, mustard alone, or a mixture of 
the two, may be employed according to the conditions. 

The method of analysis, which was carried out with great care, and 
the rather elaborate method of determining the error of analysis are 
given in detail. Large numbers of determinations were made in each 
case. As regards the experiments themselves, the most important error 
was the introduction of combined nitrogen by exposure to rain ; it is 
thought, however, that this is not at all considerable, but it will be 
avoided in future experiments. No attempt was made to ascertain the 
part played by the soil aJges, as, at the time the experiments were mad^ 
the author was not aware of their importance. The gains found in 
the vegetation pots of 1892, as compared with the fallow pots, can, at 
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any rate, not be dae to alg©. It is suggested as pos&ible that the 
gain of nitrogen in tbe pots sown witb mustard, &c., may have been 
due to the co-operation of micro-organisms, but further experiments 
will be required to decide this point. ]N. H. M, 

Assimilatioxi of Free Nitrogen by White and Black Mustard. 
By J. P. LorsT (Bxper. Stat. BitL, No. 18, 1894). — White and black 
mustard were grown in pots in pure sand with minerals, and in watei' 
culture, both with and without nitrate. In the presence of combined 
nitrogen, the plants all grew well, and developed completely ; bnt 
where no nitrate was given, the growth was slight, and the water 
culture plants died. The black mustard, however, which was grown 
without nitrate, developed more than the white mustard grown under 
the same conditions, indicating nitrogen-fixation. This may possibly 
be due to the vegetation of algse. 

Experiments made with the same plants, with and without nitrate 
under conditions of sterilisation, showed that whilst the nitrate 
plants grew well, those to which no combined nitrogen was given 
failed. Neither of the two species is, therefore, able to live in ab- 
sence of combined nitrogen. 

Sketches of the plants at different periods of growth, and of the 
apparatus, are given. No analyses are recorded. N. H. M. 

Fonotions of Hops used in the Biy-Hopping of Beer. By 
H. T. Beowk and G. H. Morris (Trans, Inst, Brew,^ 6, 94 — 106). — 
The secondaiy fermentation which is bronght abont by adding a 
small quantity of hops to finished beer may be due to the occurrence 
in the hops of a fermentable sugar, an adherent “ wild yeast,** or an 
enzyme capable of hydrolysing the amyloins and dextrin of the beer. 
The phenomenon is found by the author to be mainly due to the last- 
named caujse. The enzyme is present in greatest quantity in the hop 
strobiles, but also occurs in the leaves and seeds of the plant (com- 
pare also Trans., 1893, 604). It was not isolated, for when the dried 
tissues are treated with a comparatively small quantity of water, 
sufScient tannin is extracted to prevent the enzyme passing into solu- 
tion ; when, however, a large quantify of water is used, the tannin 
forms such a dilute solution that it exerts little or no e^ect on the 
enzyme, which diffuses at a much slower rate. A. B. L. 

lavertase in Bananas. By F. Mibran (Ohem. Zeit, 17, 1283). — 
Bipe bananas contain invertase. An aqueous extract of the j^it 
made at ordinary temperatures, and afterwards digested at 55**, is 
laevogyrate [a]j) = — VTS** ; a similar extract made at 100** is dextro- 
gyrate [a]B = +17*49°. Cane sugar in solution is hydrolysed by 
treatment with the ripe fruit, in one instance tbe i*otatory power 
Wn = +99*6° and —11*22**, before and after the experiment respec- 
tively. J. B. T. 

CbezoicsU. Properties of the Alcoholic Bstraet of Beer Yeast. 

By J. RE Eet-Pailharb (Compf* re«e?., 118, 201 — ^203). — 100 grams 

TOL. LXVI. ii. 17 
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of yoTiTag pressed yeast containing 20 per cent, of dry matter is sns- 
pended in 55 grams of water containing a small qnantity of glucose, 
and 45 grams of alcohol of 90° is added in successive small portions. 
A flask is filled completely with this mirture, stoppered, and allowed 
to remain at 0° with occasional agitation for three days. The con- 
tents are then filtered, and the filtrate passed through a d* Arson val 
sterilising cylinder, and collected in a sterilised flasl^ which is made 
vacuous in order to remove the dissolved carbonic anhydride from the 
liquid. 

The liquid thus obtained contains about 2*2 per cent, of alcohol, is 
slightly acid, and is free from living organisms. When brought in 
contact with sulphur, there is immediate formation of hydrogen 
sulphide ; when heated at 45° in a sterilised and vacuous flask, carb- 
onic anhydride is formed ; when allowed to remain in contact with 
air, oxygen is absorbed, and carbonic anhydride is formed. 

The alcoholic extract contains a considerable quantity of philo- 
thion, and attention is called to the similarity between the properties 
of this extract and those of extracts obtained from animal tissues. 

0. H. B. 

Crystalloids of Proton. By G-. Stock (Ann, Agron,^ 20, 105 — 
106; from Ber, Scuihs. Oe$. Wiss. Math, Fhys.^ 160, 638). — Acidified 
pepsin solution and a solution of pancreatin containing sodium eai*- 
bonate both dissolve crystalloids of protein. The crystalloids dis- 
appear generally immediately before the death of leaves. Their pro- 
duction and solution does not seem to be affected by light. On grow- 
ing plants in nutritive solutions, it was found that by withholding 
assimilable nitrogen, the crystalloids may be made to disappear, 
whilst the addition of nitrogen in a suitable form causes their reap- 
pearance. In presence of plenty of nitrogen, a diminution in the 
quantity of calcium causes a considerable accumulation of crystal- 
loids. In the case of plants grown without lime, csrystalloids appear 
in parts of the plants where they never occur under normal condi- 
tions. Crystalloids form in juices of leaves floated for some time 
■on solutions rich in nitrogen. IT. H. M. 

Physiological Fxmction of Calcium and Magnesium Salts 
in the Vegetable Organism. By 0. Lobw (Ann, Agron,, 20, 
108 — 111 ; fi*om JPZbra, 1892 ; Bot, Genir,, 51, 152). — Calcium is pre- 
sent in plants as a precipitant for oxalic acid, and also as a proto- 
plasmic compound in the chlorophyll grains. This is why the 
greenest parts of the plant contain most of the calcium, and is also a 
reason why those plants which produce no oxalic acid still r8quii*e 
lime. 

Potassium oxalate is extremely poisonous towards green plants, 
and causes remarkable changes in the chloroplast, of, for instance, 
Spifogyra majtiscula^ and a whole series of other ^gce. It has no 
effect on mushrooms. Potassium tartrate and sulphate have uo ap- 
preciable effect. It is suggested that the oxalic present iu plants 
liberates the lime from the protoplasmic compound causing the 
modified chlorophyll grains to swdl — ^that was the effect observed 
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under the influence of potassium oxalate — and the albumen to pass 
from the active to the passive state. Oxalic acid itself is by far the moat 
poisonous organic acid towards plants ; a 0 004 per cent, solution 
causes the nucleus to swell, and to become opaque. It seems likely 
that calcium compounds have an important part in the nucleus, that 
a compound of calcium with nuclein forms the framework of the 
nucleus. If this is the case, the nuclei of lower fungi must be differently 
constituted, as oxalic acid has no effect on them. If it is admitted 
that such calcium compounds exist, the important effect of calcium in 
the transport of starch becomes more intelligible. 

With I'egard to magnesium, the first question which arises is why 
it cannot be replaced by calcium. The reason is probably that mag- 
nesia is a very feeble base, and can be much more readily separated 
from acids ihan is the case with lime. This explains the in- 
jurious effect of magnesium salts when given alone to plants. Calcium 
salts when present prevent any injurious effect from magnesium salts, 
whilst sodium and potassium salts remain without effect ; the mag- 
nesinm salts then show their nutritive property, which depends on 
the ease with which they give up their acids, especially phosphoric 
acid. The tertiary phosphate of magnesium accumulates where the 
nuclein and lecithin are produced^ and hence magnesia, like phos- 
phoric acid, follows the proteids which accumulate in the seeds. 
This only holds good in the case of green plants. Jnst as in the 
ease of lower vegetation, oxalates are not injurious, so also mag- 
nesium salts have no injurious effect on them in absence of lime. 

K H. M. 

Substitatioii of Strontitmi for Galciom as Hant Food. By 
B. Haselhopf (Landw. Jahrh., 22, 851 — 861). — ^Hitherto experimente 
on the substitution of strontium for calcium have only been made 
with animal food. Papillon (Gompf. rend.^ 71, 372) showed that such 
a substitution may take place in bones. This was disputed by Weiske 
{Zeit. Biol., 8, 239). J. Konig, however (Landw, Jahrh,, 3, 421), in 
experiments with rabbits came to the same conclusions as Papillon. 

As regards plants, no experiments had as yet been made, although 
the question one of some importance to agriculture, especially in 
Westphalia, where some soils contain considerable amounts of ston- 
tianite. The author grew barley and beans in a poor sandy soil, to 
which calcium and strontium carbonates respectively were added ; he 
also grew beans and maize in nutritive solutions containing calcium 
and no strontium, and vice versa. The results show that strontium 
has no injurious action on plants ; that it is taken up by plants, and 
seems to take the place of lime ; and that it replaces lime only when 
the snpply of lime and other substances are no longer adequate for 
the wants of the vegetable organism. If. H. H. 

AeQi ConstitneiLts of the Coffee Tree. By F. W , Dafeep 
(Landw. Jakrh,, 23, 27 — 45). — The analyses were made in the Agri- 
cultural Institute of Sao Paulo, Brazil, the common coffee tree of the 
country being employed. The percentage results are given on p. 208- 

^ It is noteworthy that the percentage of potash increases with the 
distance of the organ from the root, being highest in the leaves, and 

17—2 
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that the lime is highest in the root, and diminishes with the distance 
from the root. 



Roots. 

Stems. 

Branches. 

Leayes. 

HubIs. 

Beans. 

Pure ash in air dry 







substance 

4-78 

1-44 

3 '25 

6*10 

8*80 

2 81 

In pure ash — 







KsO 

28-24 

44*03 

49*20 

66-48 

54-46 

62-99 



3*28 

1*92 

0*58 

1-43 

2-03 



CaO 

18*99 

18*99 

33*03 

21 *66 


5*18 

MgO 

8-68 

9*35 

7*62 

6*57 

4-36 

11-45 

Fe.Oa 

12-95 

1-91 

2*08 

0*90 

6*61 

0-57 

pA 

4-21 1 

4*49 

4*52 

6*07 

4*44 

14-16 

SO3 

4-61 

2*10 

1*94 

3*51 

2-98 

6'05 

ISiO. 

16*37 

(0*46) 

0*83 

2-17 

13-67 

0-30 

Cl.: 

1*63 

(0 *24) 

0*61 

0*51 


0-33. 


K, H. M. 


Physiological Action of Tellnrons Acid. By T. Bozoext 
{Ohem. Zeit,, 17, 1598 — 1599). — The aqneons solution of this sub- 
stance has no action on various algae and infusoria. Its solubility m 
water is very small, and may be assisted by the addition of dipotasr- 
sium phosphate. Under these circumstances, the solution is harmless 
to the organisms in question, and the histological appearances in cells, 
nuclei, chlorophyll granules, &c., are described as perfectly nomaal. 

Selenious acid is more poisonous, and sulphurous acid moie poison- 
ous still. W. D. 

InjnriOTis Action of Nickel on Plants. By E. Haselhoff 
(La/ndw. Jahrh.^ 22, 862 — 867). — ^Three soils from meadows which 
had been irrigated with contaminated waters, were found to contain 
copper oxide (0 63, 0'89, and 2'05 per cent.), zinc oxide (0*95, 0*83, 
and 0*60 per cent.), and nickel oxide (0*12, 0*20, and 0*15 per cent., 
reckoned in soil dried and free from humus). lu order to ascertain 
the effect of nickel on plants, horse beans and maize were grown in 
nutritive solutions to which nickel sulphate was added in various 
amounts, containing from 2*5 to 50 milligrams of nickel oxide per 
litre. The smallest amount (2*5 milligrams per litre) was sufficient 
not only to stop growth hut to kill the plants. N. H. M. 

Composition of Algse and other Marine Plants of the Coast 
of Algeria, By J. A. Mullee (Ann, Agron., 20*, 82—91). — ^In the 
coast districts of Algeria, algse are employed for manuring. They are 
first exposed to rain to wash out the salt, and dried in the sun, or else 
applied dii ectly after they are sufficiently washed out. Sometimes after 
being washed by rain they are bnmt, and the more or less carbona- 
ceous ash used as manure. The plants examined by the author were 
collected at the Cape of Acrata, near Ghiyotville. Eleven species were 
examined, and the results of the nitrogen estimations and ash analysed 







VEGETABLE PHTSIOLOGY AND AGRICULTURE. 


209 


lire tabolated in tlie original. The nitrogen varied from 0*75 to 1*83 
per cent, of the dry matter in different species. IT. H. M. 

Digestibility and Nutritive Value of various Grains. By H. 
Weiske (Laiidw. VersucJis-Staf,^ 43, 207 — 222). — It has already been 
shown that oats are digested by rabbits in varying amonnts, being 
most thoronghly digested where small amonnts were consumed 
{Landw JaTirb,^ 21, 791, and Abstr., 1893, ii, 132). The experiments 
now described were made with sheep, which were first fed with 500 
grams of air-dried oats dally. This experiment lasted for about a 
week, when they had to be discontinued as the sheep began to leave 
some of the food uneaten. During the experiment, the sheep took very 
little water; instead of about 2*5 parte of water to 1 of dry food, 
which is the usual amount, the consumption of water to dry food was 
only I '2 and 0*8 : 1. The production of nrine was very small, espe- 
cially in the case of sheep No. 2 (average 40 c.o. daily) ; but the 
percentage of water in the tmces was high, especially towards the end 
of the experiment. Deducting the amonnts of the various constituents 
of the faeces from those of the 500 grams of oats given daily, the 
following percentage amounts are found to be digested by the sheep 
1 and 2. 

Dry Nitrogenous Ether Crude Non-nitrogen« 

matter. matter. extract. fibre. ous extra^ 


1 79*5 78*4 88*3 52*9 86*4 

2 72*6 61*3 85*1 48*3 81*5 


Sheep No. 1 digested the oats in the quantity given better than the 
large amount previonsly given (loo, cii ,) ; sheep No. 2 digested more 
fat and crude fibre with the less amount of food, but not so much 
nitrogeneons matter. It is probable that the nature of the individual 
iiheep has a good deal of influence on the results. Much depends on the 
more or less complete chewing of the food, which, in this case although 
sufficiently nourishing, is very much wanting in balk. 

Experiments were next made in which the amonnts of barley and 
rye digested by labbits were determined. The results, together with 
those previonsly obtained, show that, under similar conditions, rabbits 
digest oats better than either barley or rye, as regards the two most 
important constituents, protein and fat. The difference in the per- 
centage amounts digested is shown in the following table. 


Dry 

Organic 


Fit. 

Crude 

Ifitrogen 


matter. 

matter. 

Frotem, 

fibre. 

free extract. 

.dali. 

Oats...* 73*7 

74*5 

802 

93-8 

21-6 

79-5 

46-4 

Barley . • 84*0 

85-4 

67-7 

86-3 

25-1 

91-2 

51-2 

B-ye * « • • 84*4 

85*4 

63-0 

76-3 

18-5 

91-2 

34-4 


The percentages obtained with barley are lower as regards proteids 
tmd fats than those given by Wolff for horses and sheep, whilst the 
non-nitrogenons extract is higher. 

The value of oats is, compared with barley and rye, probably due 
in part to the greater digestibility of its proteids and fat. 

N. BL M, 
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Influence of Nitrogenous Manures on Grass. By Woods and 
Phelps (^Bied, Centr,^ 1894, 90 — 91). — ^During 1890 — 92, nitiugenons 
manures were applied to nmnantired land on wMcli the crop growing 
consisted mainly of Timothy, smooth-stalked meadow and Piorin 
grasses, whereby an increase of yield was obtained, whilst on a plot 
treated with minerals only, the clovers were increased. In addition to 
the increase of yield of hay produced by the nitrogen, the composi- 
tion was also affected, as a higher percentage of protmds was obtained. 
On the plot manured with minerals (bone superphosphate and 
potassium chloride), the proteids were highest owing to the extia 
growth of the clovers. Excessive nitrogenous manuring is wasteful. 
Thus a plot which in the three years had received 84 kilos, of nitro- 
gen yielded hay containing 139 kilos, of nitrogen, but another plot 
which had received 262 kilos, only returned 229*8 kilos, of nitrogen 
in the hay. E. W. P. 

Efficiency of the most important Preservatives of Stable 
Manure- By H. Imhendorip (Joum. /. Landw., 41, 1—66).— The 
object of the experiments was to ascertain the effect of different 
calcium phosphates mixed with gypsum on the decomposing manure. 
For this purpose, damp meat-meal and blood-meal, mixed with gronnd 
grass or clover leaves, were treated with mixtures of the pure calcium 
salts mixed with gypsum, at a constant temperabure of 30®, in a 
suitable apparatus, so that the changes could be observed, and gaseous 
products collected. The two substances, meat-meal and blood-meal, * 
were selected rather than fasces and urine, owing to the greater ease 
with which accurate analyses of them can be obtained. After observ- 
ing the effect of pure salts, experiments with commercial phosphatic 
manures were made. The apparatus was similar to that employed iih 
earlier experiments (Abstr., 1892, 374), but somewhat simpler. 

In the first series, 15 grams of meat-meal mixture (containing 
0*6848 gram of nitrogen) was used for each experiment ; in the second 
series, 16 or 10 grams of blood-meal mixture (containing N = 0*666 
and 0*444 gram). In both series, an equal weight of gypsum 
was added, besides the phosphates. In the third series, blood- 
meal mixture (20 grams) was mixed with a phosphatic manure alone. 
Tables are given showing the total and final amounts of nitrogen, the 
final amount of nitric nitrogen, and the final amounts of nitrogen aa 
ammonia remainiug in the material experimented on, and as that col- 
lected in the receiver, representing the loss which would take place 
in the open air. As regards changes in the total nitrogen, there was 
in no case (in the 20 experiments) a loss which could not be accounted 
for by the experimental error, and only in two cases a gam. 

Tljs table on page 211 shows the percentage of the nitrogen 
as ammonia which volatilised (which is the most important of the 
results), and the nitrogen as ammonia, which was fixed. vSeries I 
includes Nos. 1 — 8 ; Series II, 9 — 12 ; and Series III the rest. 

The experiments 13 to 20 were made in pairs, alike as regards 
minerals added, but different as regards amount of ventilation^ 
Nos. 14, 16, 18, and 20 being very slightly ventilated. 

*As regards nitric nitrogen at the end of the experiment, none was 
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Nitrogen as ammonia. 


Volatilised. 

Eixed. 

1. Ca3(P04)s (3) 

7-75 

67-96 

2. „ a-6) 

9-43 

69-46 

3. CaaHs(P04MPjOi - 1-8) 

14-46 

68-69 

*. .. ( « 0-9) 

18-86 

60*69 

5. OaH4(PO«)sfPsO* - 06^ 

2-40 

62-11 

6. „ ( „ 0-3) 

6-98 

66-08 

7. H,P04(0-551) 

4-81 

62-75 

8. „ (0-276) 

11-84 

63-60 

9. CasH.(P 04 )s-(Ps 05 =■ 1-8) 

6-26 

31-26 

10. „ ( „ 0-75) 

1-11 

46-41 

11. H,P04(0-456) 

0-79 

48-22 

12. No phosphate 

7-21 

39-21 

13. Containing (a) 8*99, (h) 3*33, (e) 1’92* 

7*13 

35-98 

j> jj » » 

1-29 

34-20 

16. „ „ (a) 9*62, (i) 2*96, (e) 6*2.. 

0-0 

44-22 

I®* Jj >9 99 JJ ♦ * 

0-0 

40-64 

17. „ „ (a) 8-11, (d) 1*72, (e) 6-2. 

0-0 

28-68 

18* „ „ 5, „ *9 • , 

0-0 

22-79 

19. „ „ (a) 13-83, (6) 1-73, (e) 11-6 

0-0 

48-62 

20. ,, ,, „ ,, ,, 

0-0 

60-17 


* (a) total, (h) soluble in citric acid, (c) soluble in water. 


found in experiments 1 — 12, and 16, "wiiilst in tlie other experi- 
ments the following amounts, in percentages of total nitrogen, were 
found. (13), 1*39; (14), 0-40; (15), 0*60; (17), 1*94; (18), 1*23; 
(19), 1*59; (20), 1-15. The greatest amounts of nitrate were 
therefore formed when the ventilation was greatest. Its production 
is clearly not necessarily attended with s loss of nitrogen. 

The results of the experiments show that the fixing power of 
gypsum for the ammonia of decomposing organic matter is consider- 
ably increased by free phosphoric acid and calcium monophosphate, 
that is, by phosphates soluble in water. Tricalcium and dicolcium 
phosphates are without effect. Superphosphate gypsum loses its 
fixing power to some extent through the water soluble phosphate 
becoming insoluble (soluble in citric acid), but not appreciably. 
It also seems to hinder the processes which give rise to the elimina- 
tion of free nitrogen. Stassfurt salts suppress ammonia production 
to some extent, but seem to increase loss of free nitrogen. Kainite 
enriches the manure in potash and magnesia, and preserves the 
organic matter; but it is said to injure the hoofs of animals, and 
injures the manure for cex'taiu crops. Elamite and supei'phosphate 
gypsum gave good results, preventing both loss of ammogoia and of 
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free nitrogen ; the prepence of snperpliospliate gypsum seems to com- 
pensate for the otherwise bad effect of the kainite. The addition 
of chalk to decomposing organic matter nearly always canses great 
production and loss of ammonia. F. H. M. 

Ohamges in, and Effects of, Irrigating Water. By E. Fricke, 
E. Haselhoff, and J. Kf»xiG (Landiv, Jahrh,^ 22, 801 — 849). — In 
former commnnications, the effects of various waters under various 
systems of meadow cultivation were discussed (ibid., 6, 287 ; 8, 506 ; 
11, 151 ; and 14, 177). In the present paper, the results of experi- 
ments with the same water on various soils are given. 

A. Irrigatim with Ordinary Water , — The experiments were con- 
ducted in large cases huilt of stone and cement. These were more 
than half filled with gravel, over which was the layer of sandy, loamy, 
calcareous, and peaty soil respectively. There were three cases for 
sandy soil irrigated (a) with the same amount of (Munster) water as 
the other cases ; (h) twice the usual amount ; and (c) the same amount 
of Munster water, hut diluted with distilled water. This was to 
cuscertain the effect of a pure water as compared with the Mtinster 
water alone, which is very rich in minerals. The temperature of the 
soils at different depths was observed, and there were arrangements 
for collecting drainage. The boxes were irrigated first in July, 1885 
(tbe year after the grass was sown), and at five subsequent periods, 
of which the last was June, 1887. The irrigation was for about four 
days at a time. Tbe surface drainage and that which passed tbrough 
the soil were examined. Tables are given for each period, showing 
the amount and composition of the water applied, as well as the sur- 
face and other drainage from each fsoil. As regards the surface 
drainage, the amount of oxygen it contains is less than the original 
water, the .decrease being greatest in the case of soils which contain 
the most organic matter. The carbonic anhydride and lime go 
together. The lime decreased considerably in the case of peaty 
soil, and slightly in tbe case of sandy soil, whilst in passing over 
calcareous and loamy soils the water became richer in lime. Magnesia, 
on the other hand, was taken up by the water from the peaty soil, 
and deposited to a slight extent in all the other soils. lu every case, 
the water lost a good deal of nitric acid. The nutritive matters of 
irrigating water are not absorbed to any extent by tbe soil, but mainly 
by the plant directly, and tbe loss or gain in any constituent will 
depend on the wants of the plant and the presence of an excess or 
deficiency of the constituent in the soil. In warm weather, the sur- 
face drainage takes up more oxganic matter, hut not always more 
carbonic anhydride, than in cold weather; in the csase of peaty and 
jsandy soils, which are poor in lime, the summer drainage contains 
less carbonic anhydride (and less lime) than the winter drainage. On 
the other hand, the surface drainage from tbe loamy and calcareous soils 
is richer in lime in warm than in cold weather. The quantity of nitrates 
is greater in summer drainage (except in the case of the loam) than 
in winter drainage ; generally poor soils will respond most to irriga- 
tion, especially when vegetation is most active. Frequent but slight 
irrigation (to avoid surface drainage) during summer is recommended.^ 
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Niglit surface drainage contained more or^nic matter than the day 
drainage, probably due to a greater secretion of organic matter from 
the roots during the night. The peaty and sandy soil drainage con- 
tained less lime in the day time than in the night, whilst the reverse 
holds good in the case of the calcareous and loamy soils. The drain- 
age through the soil generally behaves like the surface drainage. 
It contains less nitric acid than the surface drainage, showing that 
the deeper roots take np considerable amounts of food ; and there is 
a general diminution of bases, that is to say, for 1 part of base tbe 
drainage contains more acid than tbe irrigating water and the sur- 
face drainage. The following numbers show the amount of acid to 
100 base (1) in the surface drainage, and (2) in the drainage. 

Peaiy soiL Calcareous soil. Loamy soil. Sandy soil. 


1 167 166 165 169 

2 179 168 165 210 


The relation in the water as applied was 100 : 164, 

There is no definite relation between evaporation and kind of soil, 
evaporation depending cbiefl.y on the amount of vegetation, sunshine, 
and the wind (compare Masnre, Landic. Jahrb,, 1882, 191 ; Eser, ibid.y 
1885, 208 ; Battelli, IZ Kuovo CimmtOy 1890, [3], 28, 247). Com- 
parative experiments were made on the evaporation from a surface of 
water, from a soil containing 65 percent, of the total amount of water 
it would hold, and from soil sown with grass. The relations in amount 
of evaporation were 100 : 65 : 202. 

The amount and composition of the grass cut in 1886 and 1887 are 
given, as well as that in 1888 after irrigation with sewage water. 
As regards the crops of 1886 and 1887, tbe results show that the soils 
lost both nitrogen and potash, the amounts of these two constituents 
of the irrigating water being insnflficient. Lime was deposited both 
in the peaty and sandy soils, but the calcareous and loamy soils both lost 
lime. In the case of magnesia, just the opposite takes place. Snlph- 
Tiric acid was deposited in every case in excess of the amount found 
in the produce ; it is probable that it was taken up by the roots as a 
reserve for future growth. The behaviour of lime and magnesia in- 
dicates a similar storing ly the roots. The produce obtained under 
tbe infl.nence of sewage water was richer in nitrogen, potash, and 
phosphoric acid than that of the two previous years. 

» The soils which benefit most in ordinary irrigation are tbe poor 
sandy soils ; peaty soils are also improved, especially by water rich 
in lime (compare f'leischer, Sannov, Landw, u.forstw, Zeit, 1884, 841 ; 
Bgger, Chem. CentralhLy 1^7, 525, and TrosL Ann. Soc. GeoL Bela.. 
11 , 123). 

B. Irrigation with Sewage Water. — These experiments were similar 
to those described above. The four different soils were employed, 
The sewage was mixed with tap water in the proportion 80:585, 
There were four applications from November, 1887, to March, 1889. 
The following table shows the average composition of the water a£ 
applied, and of the drainage, in milligrams per litre. 
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Sewage 

water 

applied. 

Drainage. 

Peaty 

soil. 

Cal- [ 
careous | 
soil. 

i 

Loamy 
soil. ‘ 

1 

Sandy 

soil. 

O 3 required for oxidation. • 

125 *2 

14*2 

13*8 

12-7 ' 

10*5 

CO 2 

490-7 

106*6 

225-7 , 

236*5 

107-1 

OaO 

122-4 

121*0 

177*7 

196 2 

116*4 

MgO 

! 15-6 

18*6 

18*8 , 

14*8 

13 *9 

KjO 

i 66*3 

29 *2 

33*5 1 

28-7 ‘ 

20*8 

Na^O 

1 99*2 

66 *5 

65*7 

69*0 

64*1 

Cl 

i 184*4 

111 *9 

91*4 

97*6 

92 *8 

raOa 

18*8 

81 *0 

86*0 t 

85*2 

114*8 

so» 

' 63*2 

65*1 

68*6 

62*0 

49*2 

PA 

1 14*0 

0-1*3 

0 - 1 *3 1 

0-1*0 

0-0*6 

Anmoniacal nitrogen .... 

1 119*81 

r trace 

r trace j 

f trace 

r trace 

Organic nitrogen 


1 - 12 -7 

1- 12*4 j 

1- 7*3 

i.-3-i 


OtRer experiments -were made in -wliicli tlie se-wage "water was 
applied very fieqnently instead of at long intervals. The results of 
both sets o± experiments show that the sandy soil is the most suitable, 
owing to its greater permeability for air. If insnfiicient air is present, 
a reduction of nitric to nitrous acid takes place, and loss both of 
nitrogen and sulphur. For complete oxidation of the sewage, vegeta- 
tion is necessary, and it is important to avoid an excess of sewage. 
To utilise the nitrogen of the sewage, about twice as much phosphoric 
acid and three times as much potash are required as the sewage con- 
tains. The vegetation of 1 hectare of soil will take up, at the most, 
300 kilos, of nitrogen, corresponding with the sewage from about 60 
to 80 of the population. 

C. Imgation tcith Impure Water containing SaZfs*. — ^The waters with 
which all four soils were successively irrigated in these experiments 
contained: — (1) nothing added; (2) ISTaCl, 0*1 per cent. ; (3) CaCh, 
0*1 per cent.; (4) MgCl 2 , 0*1 per cent ; (5) FeSOi, 0*03 per cent.; 
(6) ZnSOi, 0*02 per cent. ; and (7) CuSO^, 0*02 per cent. There was 
further dilution from rain. The application of common salt gave rise 
to an increased loss of lime, magnesia, and potash. Calcium chloride 
cansed a deposition of lime in soil or plants and a loss of other bases 
(MgO, ISfaaO, and EI 2 O). Magnesia, iron, zinc, and copper were all 
deposited, more or less, whilst the drainage removed other bases. 

K. H. M. 


Analytical Chemistry. 

Estimation of SuLphnr in Eegenerated Gas-Pnri^Ting 
Material. By F. Meteb (Ohem. Zeit, 17, 1319). — few grams of 
the material is wrapped up in a hlter and placed inside the bulb of a 
calcium chloride tube, which is then connected with a 160 c.c. round- 
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bottomed flask containing abont 30 c.c. of carbon bisnlpbide. The 
top part of the tube is then connected -with a reflnx condenser. A 
Soxhlet’s apparatns may, of conrse, be used instead of the calcinm 
chloride tube. After heating the flask in a crater bath of 80® for 
abont an honr, the sulphur will be completely extracted. The flask 
is disconnected, the carbon bisulphide distilled o:E, and the residual 
sulphur finally oxidised by nitric acid and potassium chlorate. 

L. JOE K. 

Estimatioii of Free Acids in. Salts of the Heavy Metals. By 
F. Hoffmayn {Ohem. Zeit., 17, 1318 — 1319). — The author adds to the 
solution of the metallic salt, copper sulphate for instance, a very 
slight excess of potassium ferrocyanide, and then makes np to a 
definite bulk. After the precipitate has completely settled, an 
aliquot part of the liquid is syphoned off, and the free acid titrated 
withN/10 soda, using phenolphthalein as indicator. When the pre- 
cipitated ferrocyanide is colourless, as in the case of lead, silver, or 
zinc, a moderate excess of ferrocyanide is not injurious, and the liquid 
need not be filtered before titrating. To be successful, the metals 
should be in the highest state of oxidation, the process failing, for 
instance, with ferrous sulphate. L. be K. 

Fredpitatioii of Barium Sulphate in Presence of Silica and 
the Decomposition of Barium Snlphate by Hydrofluoric acid. 
By J. F. Sleepbe (^Chem^Netcs^ 69, 63 — 64). — It is shown that barinm 
sulphate precipitated in the presence of sodium silicate is in no way 
contaminated ; moreover, that barium chloride does not give a pre- 
cipitate in a solution of sodium silicate. The suggestion of removing 
silica from barium sulphate by means of hydrofluoric acid is found to 
be nnienable, inasmuch as mere evaporation with this acid is suffi- 
cient to decompose the sulphate, occasioning loss, which increases 
with the augmentation of the volume of the acid used; this decompo- 
sition is prevented by large, but not by small, quantities of fi*ee 
sulphuric acid. D. A. L* 

Colorimetric Estimation of Iron. By A. Ze&a {Phem, Zeity 
17, 1564—1565). — For the estimation of iron in water's, the author 
recommends the following method. To 100 c.c. of the water (in 
which the iron has already been oxidised to the fenic condition) 
1 c.c. of nitric acid (sp. gi*. 1*35 — 1*40) and 5 c.c. of a 5 per cent, 
solution of potassium thiocyanate are added. The coloration develops 
rapidly, and does not darken on remaining. 100 c.c. of distilled 
water is then similarly treated, and a standardized solution of a ferric 
salt containing 0*01 milligram of iron per c.c. run in until the colora- 
tion produced is equal to that in the water under examination. The 
quantity of ferric solution added represents, of oom’se, the quantity 
of iron m the water. In this way 0*01 milligram of iron per 100 C.C.. 
of water is easily estimated. L. T. T. 

Esfamation of NickeL By J. F. Slebfsb (Chem. Netos, 69» 
16 — ^17). — To avoid the nncertainty incident to prevailing methods of 
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estimating nickel, tke antlior kas adopted the following inodes of 
procedure. 

Shot or plate nickel is broken tip as far as possible, avoiding the 
introduction of adventitious iron, and 20 — 25 grams is dissolve! by 
heating gently with 250 c.c. of dilute (1 : 1) nitric acid, the fumes 
being subsequently boiled off. The solution is made up to 2 litres 
and 50 c.c. evaporated to diyness with hydrochloric acid. 

Mattes or ores ai'e dissolved in aqua regia, and evaporated to dryness 
with hydrochloric acid ; taking 1 to 6 grams, according to richness. 

Speiss, 1 gram, is treated with aqua regia and frequent additions 
of a saturated solution of potassium biomide in water charged with 
excess of bromine, and is then evaporated to dryness with hydro- 
chloric acid. 

In these three cases the solutions, after evaporating to dryness 
with hydrochloric acid, are redissolved in this solvent, diluted, and 
the proportion of hydrochloric acid made up to one-eighth or one- 
tenth or the total volume. 

Nickel oxide is reduced to an impalpable powder, di»ied at 130®, 
and 1 gram is heated gradually to, and then at, redness with sodium 
hydrogen sulphate, in a partially covered crucible, until action ceases, 
then, when snflEiciently cool, about 2 c.c. of concentrated snlphnric 
acid is added, and the heating is resumed until the whole mass 
becomes liquid. When cool, it is dissolved in hot water (any residue 
being ignited aud re-treated), and 7 to 10 c.c. of hydrochloric 
acid is added to the solution, the volume of which should be from 75 
to 100 c.c. 

A solution prepared by any of these methods is treated, while hot, 
with hydrogen sulphide, filtered, and the precipitate washed with 
hydrogen sulphide solution ; the filtrate, after removing the hydrogen 
sulphide completely by boiling, is boiled for a further five or ten minutes 
with nitric acid, and, while boiling, is gradually and cautiously precipi- 
tated with excess of caustic soda, as tree as possible from carbonate 
and alumina ; the boiling is continued for 15 minutes longer, and after 
15^ minutes’ standing on a water bath, filtration is proceeded with; 
the precipitate being thoroughly washed with boiling water, by 
digesting with it, as well as on the filter, before being dissolved in 
hot dilnte sulphuric acid (1 : 15 or 20 of water) ; the total amount of 
sulphuric acid used in this and subsequent re-treatments should not, 
however, exceed 10 c.c. The solution is diluted to from 150 to 
300 C.C., according to the quantity of iron present, and when cold is 
treated rapidly with excess of concentrated ammonia, allowed to 
settle, the supernatant liquid filtered off, the precipitate washed with 
water, redissolved iu the dilute sulphuric acid and reprecipitated 
with ammonia, these operations being repeated two or three times if 
much iron is present. The combined filtrates are evaporated to 
50 to 75 c.c., at a low temperature, to avoid drying up or the separa- 
tion of any nickel salt, and the concentrated solution treated, as 
soon as convenient, with ammonia, using 5 c.c, in excess of that 
required to produce a blue colour, any precipitate is filtered off, re- 
dissolved, and reprecipitated, <&a; 25 g.o. of strong ammonia is 
added to the filtrate, which is diluted to 200 c.c- and electrolysed, 
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asing cylmdriral plaiiniuin electrodes supported at J- to of an inch, 
above the bottom of the glass. There must be plenty of ammonia 
present; not too much sulphuric acid, and no nitrate, alumina, or 
iron. After use, the electrodes are cleaned by immei*sion in hot dilute 
nitric acid. D. A. L. 

Estimatioii of Chromixmi in Chrome-Steel and Chrome-Iron 
Ore. By J. Spullee and S. Halivian (Ghem. Zeit, 1360 — 1361 : 
1412), — Two grams of steel borings is dissolved in 16 c.c. dilute 
sulphuric acid (1 — 5) contained in a hemispherical dish of 300 c.c. 
capacity, and covered with a watch-glass. When efEervescence has 
ceased, the glass is removed, rinsed with a little hot water, and the 
whole evaporated to dryness with constant stirring. When dry, the 
mass is calcined and then mixed in a silver basin with 4 grams of 
powdered sodium dioxide and 8 grams of sodium hydroxide. On heat- 
ing the mass, frothing takes place at first, bnt this soon ceases when 
the contents are stirred with a silver spatnla. The fusion is now' 
continued for 15 minutes, when 4 grams of sodium dioxide is added ; 
after 20 minutes’ further heating another 2 grams of this substance 
is added ; after the lapse of IJ hour, the whole of the chromium is 
converted into sodium chromate. When cooled a little, the basin is 
freed from soot, placed inside a porcelain dish, and lixiviated with 
water. The further operations are the same as described in the 
authors’ process for the estimation of chrominm in ferrochrome (com- 
pare this vol,, ii, 70). 

Chrome-iron ore may also be analysed by direct fusion with the 
sodium dionde mixture. L. be K. 

Electrolytic Estimation of LesuL By A. ElEErcaGAUEs (Ber.. 
27 , 315 — 318; compare Medicns, Abstr., 1892, 1522). — The nitric 
acid, used in making the solution of lead nitrate to be electrolysed, 
should consist of 1 part of acid of sp. gr. 1*4 to 7 parts of water ; 
the deposited lead dioxide should be washed twice with alcohol and 
dried for five minutes at 120®. It is slightly hygroscopic owing to 
the presence of a trace of nitric acid, which is difiScult to remove ; 
the amount of water taken up is, strange to say, independent of the 
weight of the dioxide. C. P. B. 

Analysis of Phosphor-tin. By 0. A. Lobrt tte Bettyn (Eec, 
Trav, Chim., 12,262 — ^267). — ^About 1 gram of the substance is intro- 
dnced in small pieces (2 — 4 per gram) into a flask of 60 — 80 c.c. 
capacity; 40 — 50 c.c. of water is added, and the mouth of the flask 
covered by a funnel ; 5 c.c- of purified liquid bromine is now added 
in 3 to 4 portions ; about 1 c.c. of bromine is added at first, the flask 
being placed in a bath of cold water. Although the reaction pro- 
ceeds with the production of flame, it must not be too rapid, and rise 
of temperature must be avoided, otherwise a gelatinous deposit of 
stannic oxide is produced. The whole oi)eration of adding the bro- 
mine takes 5 — 10 minutes. If small particles of the substance x*emain 
unattaeked, more bromine is added, the mixture gently heated on the 
water bath, and subsequently allowed to remain for some time. The 
solution is transferred to a porcelain capsule, the flask rinsed with 
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concentrated hjdrocbloric acid, the solntion diluted mth an equal 
volnme of water, and the bromine is expelled by evaporation on the 
water bath. The concentrated hydrochlorio acid serves to dissolve 
any stannic oxide. The solution must not be concentrated too much, 
or tin will be volatilised. Tho tin is estimated by precipitation as 
sulphide or by Classen’s electrolytic method, whilst the phosphorus 
is estimated in tie filtrate from the tin as magnesium pyrophos- 
phate. A. E. L. 

Paraffin Estimations. By E. Holand (Chem,, Zeit, 17, 1473, 
1433 — 1484). — The author has proved by a series of experimeuts 
that paraffin may be quantitatively separated from yellow oil (a pro- 
duct of the dry distillation of brown coal) by treating the sample 
with 10 times its bnlk of commercial absolute alcohol and subsequently 
coohng in ice-cold water for about two hours. If, however, the amount 
of paraffin is less than 20 per cent., it is advisable to first remove 
the bulk of the od by a fractional distillation. 

The precipitated paraffin is collected on a weighed filter contained 
in a double funnel cooled with ice, and washed with cold alcohol. 
Tt is then freed from the hulk of alcohol by squeezing between 
blotting paper, and finally dried at 100° on a weighed watch-glass. 

L. DE K. 

Analysis of Mixtures of Sperm Oil and Mineral Oil. By 
C. A. Lobby be Bbutk (jOhem, Zeit,^ 17, 1453). — The author uses 
the process recommended by Allen and Thomson, but has made a 
slight modification. 6 grams of the sample is boiled for some hours 
with a solution of 2 grams of sodium hydroxide in 25 c.c. of absolute 
alcohol. The liquid is diluted with water and shaken twice with 
light petroleum, which is then washed with water and finally 
distilled ofE in a weighed fiask. The contents are, after weighing, 
boiled with twice the volume of acetic anhydride. Complete solu- 
tion takes place, but^ on cooling, the mineral oil separates almost 
entirely, and can be readily removed from the acid. The author finds, 
however, that it retains a small proportion of acetic acid, which 
causes it to solidify ia contact with metallic sodium; it is there- 
fore necessary to agitate it with a weak alkali and again dissolve it in 
light petroleum. After distilling off the latter, the mineral oil is left 
in a pure state. L. BE E. 

Partial Decomposition of the Constituents of Beer by Ebulli- 
tion, and its Effect on the Esiumation of Carbonic Anhydride 
and on the Detection of Sulphurous Acid. By H. Eliok (Eec. 
Tran. GMm.y 12, 255 — 261). — ^Among methods for the estimation of 
-carbonic anhydride in beer, may be mentioned that of Sehwackhofer, 
improved by Langer and Schnltze {Zeit ges. Brauw.y 1879, 369). The 
method consists in driving out the carbonic anhydride with a current 
of air, but the last-named chemists contend that it is only possible 
to eliminate the last traces of carbonic anhydride by maintaining 
the liquid in ebullition for some time. The author ascribes the in- 
-creased amount of carbonic anhydride found by prolonging the boil- 
ing to the decomposition of certain constituents of the beer. 
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Prior iias sIiowd (Allg. Zeit. Bierlrau. «. Mahfah.j 1891, 1281) that 
when hops are "boiled with water, as in the process for detecting sul- 
phurous add, a small quantity of hydrogen sulphide is evolved, which 
complicates the process. 

The author’s results show that 5—10 minutes* ebullition is suffi- 
cient to eliminate all the carbonic anhydride from beer. 

A. B. L. 

DdteotioiL and Estimatioii of Alkyl Groups attached to 
ITitrogen. By J. Heuzig and H. Meyeb (Per., 27, 319— 320).— It 
is found that the alkyUodido compounds of pyridine and quinoline 
decompose into base and alkylio iodide when heated, and that the 
hydriodides of bases which contain alkyl groups attached to the 
nitrogen atom behave in a similar manner. It is thus possible to 
estimate these gronps by a modification of Zeisel’s method. 

Ko details of the process aie given, as the method is still under in- 
-yestigation. 0. P. B. 

BosaniUne Hydrochloride as a Eeageut for the Detection of 
Mneral Acids in Vinegar. By G. Geiggi (Gkem. Oentr,, 1893, 
ii, 1033 ; from Ohem. Zeit , 17, Bep., 276). — 1 c.c. of the vinegar to 
be tested is placed in a fiat porcelam basin, and a drop of an alcoholic 
solution of magenta (25 grams magenta in 100 c.c. of 90 per cent, 
alcohol) added. If only acetic acid is present, the colour is slightly 
intensified, but otherwise unchanged. In the presence of 1 per cent 
or more of mineral add, the reddish-yiolet colour is changed to a 
dirty yellow. L. T. T. 

Estimation of Formic Acid. By A. Lieben (Monafsh,, 14, 
746 — 764). — Formic acid is easily and accurately estimated by titra- 
tion with standard potassium permangante solution in the presence 
of sodinm carbonate. The reaction takes place according to the 
equation 3 KCHO 2 + 2 KMn 04 = 2Mn02 + 2 K 2 CO 3 + KHOO 3 + 
H 2 O. An excess of sodium carbonate is without influence on the 
estimation, and if the solution is heated on the water bath, the man- 
ganese dioxide rapidly settles. 

The author has examined the method devised by Scala (Qazzetta, 
20, 393), which is based on the reduction of mercuric chloride to 
mercurous chloride. An accurate determination of formic acid is ob- 
tained by this method only when 5*6 times the theoretical quantity of 
mercuric chloride is employed and the mixture is heat^ at least 
6 — 8 hours on the water bath. E. 0. E. 

Colour BeaotioiiH of Amines and Aldehydes without addition 
of Acids. By E. Nickel (O^em. Zeit^ 17, 1413). — Salts of aromatic 
amines, particularly those of aniline, give colour reactions with 
aldehydes. The author found, however, that the alcoholic solutions 
of the free bases also give colorations with some of the aldehydes. 
Experiments were made with the following amines — ^Aniline, ortho- 
and para-toluidine, a- and jS-naphthylamine, and piperidine; also 
with the following aldehydes — ^Anisidehyde, salioylaldehyde, para- 
hydroxybenzaldehyde, piperonal, and vanillin. 
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Excepting piperidine, all these amines gire, in presence o£ acids, 
plain yellow colorations with the aldehydes. Without the presence 
of acids, the author could not get a colour by means of a-naphthyl- 
amino except with salicylaldehyde. The reaction of amines with 
bydroxyaldehydes or their derivatives is also different in the absence 
of acids. Aldehydes which contain a hydroxyl group, ortho- and 
para-hydroxybenzaldehyde, for instance, give, however, a yellow color- 
ation without the addition of acid, although not so strongly and quickly 
as with acid. But aldehydes, such as anisaldehyde and piperonal, 
which contam alkyloxy-groups, do not give the reaction without addi- 
tion of an acid. 

Piperidine, which does not belong to the aromatic series and does 
not contain the group M^H2, but the imide group NH, behaves dif- 
ferently from the other amines. In the free state, it gives yellow 
colorations with salicylaldehyde or vanillin, which are destroyed by the 
addition of an acid. But with lignin, which is related to the alde- 
hydes, it gives a reaction, even in the presence of snlphnrio acid. 

L. DU K. 



221 


General and Physical Chemistry, 


Refractive Powers of some Organic Phosphoras Compotuids. 
By P. ZECCHiiffi {Gazzetta^ 24, i, 34 — 12) ; compai’e Abstr., 1893, 
ii, 353). — ^The author has determined the refii^aotion constants of a 
namber of organic phosphorus compounds for the lines D and BLt. 
The results obtained for the former ray are summarised in the follow- 
ing table, and are each the mean results of several determinations 
made under varied conditions. 


Substance. 

Temp. 

■pHT) — 1 

g 

Atomic refraction 
of phosphorus. 

d 


From /in 

From 

PPhCla 

6 - 8 — 7 * 0 ® 

81*10 

46-17 

17-47 

8*79 

PPh., 

4 * 8 — 6*9 

156*75 

87-94 

26*16 

11*79 

P ( OEn , 

7 - 4—27 *0 

63 *34 

38 *30 

6 98 

2*97 

PO(OEt)a ... 

6 * 7 — 2S '1 

69-09 

41*79 

7-60 

4*17 

P{OEt)Cl,.,. 

12 - 4 — 21*6 

58-62 

81-87 

14-10 

1 8*10 

POPh(OH)3.. 

— 

60*07 

35 61 

6-07 

1 

' 3 *81 


The values given for triphenylphosphine were obtained in 7 — 11 
per cent, benzene solutions. Two determinations of the constants for 
ethoxyphosphorons chloride were made with the pure substance, and 
one with an 8 per cent, benzene solution ; slightly higher results were 
obtained in the latter case. The high atomic refraction of phosphoras 
in triphenylphosphine is analogous to that previously observed by the 
author with aromatic bases (this vol., ii, 2). The atomic re£i‘action 
of the phosphorus in phenylphosphorons chloride (17*47 for w) is 
somewhat greater than that in phosphorous chloride (14*89 for n). 

W. J. P. 

Photoclieinical Action in Solutions. By M. Roloff {ZeiL 
physikal. Cheni.f 13, 327 — 365). — The action of light on Eder’s solu- 
tion, that is, a mixture of solutions of mercnido chloride and ammo- 
nium oxalate, is first considered. The presence of a double salt is 
indicated by experiments on the alteration of the boiling point of 
water by the addition of the two constituents singly and together. 
The action of light on the solution causes the formation of mei*curous 
<3hloride, and the amount so formed is determined under various 
conditions. The addition of substances which cause an increase iu 
the dissociation causes an increase in the quantity of mercurous 
chloride formed and vice 7?ersd. The author therefore concludes that 
the undissociated molecules play no important part in the reaoiion. 
As the acceleration of the action is most marked by an increase in 
VOL. LXVL ii, 18 
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tlie number of Hg aud O2O4 ions, tbe reaction is considered to be dne 
to these, that is — 

2Hg + C2O4 = 2Hg + 2CO2. 

The mercury so formed then produces mercurous chloride by its action 
on the mercuric salt. As a photometric liquid, the solution is, how- 
ever, subject to the disadvantages that it is relatively more sensitive 
in dilute than in strong solotion, and that the carbonic anhydride 
formed by the reaction increases the sensitiveness. 

The author then shows the probable existence of a compound, KBrs, 
in a sohition of bromine in potassium bromide solution, and examines 
next the action of bromine on oxalic acid — (1) in the dark ; (2) under 
influence of light. In the first case the reaction velocity was found 
to deci*ease rapidly with the time. As potassium bromide is formed 
in the reaction, the decrease is probably due to the formation of 
the salt ElBr^, and hence the removal of some of the bromine. The 
ratio of the reaction velocities in light and in the dark was found to 
increase greatly with the time. The ratio was also increased by the 
addition of potassium bromide, and in this case did not vary with the 
time. As before, increase in the number of ions caused an increase 
in both cases in the velocity of the reaction. The author concludes, 
therefore, that the influence of light in this case is due to an inci-ease 
in the activity of the Br and OaO* ions, and also to a raising of the 
activity of the Bra J- 

Electrodes for Resistance Determinations in Electrol3d«s. 
By F. Kohlrausch (Ann. Fhys. Ghew., [2], 61, 346 — ^350). — The 
author describes various forms of plane and cylindrical platinised 
platinum electrodes for dipping into liquids whose resistance is to be 
determined. One of the principal features of these electrodes is that 
the connections are made through double capillary glass tubes of 
1*5 mm. bore. J. W. 

Electrical Conductivity of Gases. By F. Braun (Zeit. pliysikal, 
13, 165 — 162). — ^A number of different cases were investi- 
gated : — 

(1.) Compound gases at the moment of formation. The only cases 
studied were mixtures of (1) nitric oxide and air ; (2; chlorine and 
hydrogen, which were caused to unite by the influence of heat 
or diffused daylight. A Leyden jar battery of about 4000 volts 
E.M.F. was employed. K"© conduction was observable. 

(2.) Gases during the time of explosion. A mixture of carbonic 
oxide and oxygen was employed, and a current fi*om 7 to 20 small 
Oiwe cells was employed ; in this case, there appeared to be un- 
doubted conduction through the exploding gas. 

(3.) Gases heated to high temperatures. The gases were heated in 
porcelain tubes to about 1000 — 1200°, and the current used was that 
from a Leclanche cell. Ammonium chloride and cadmium iodide 
conducted well ; ammonia, iodine, and hydrogen chloride con- 
ducted, as did to a lesb extent hydrogen iodide, hydrogen bromide, 
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and probably mercnric oxide. N’o conductioiL 'vras observed in the 
cases of carbonic anhydride, water, and nitric peroxide. 

The paper closes with a short discussion of the electric charges of 
flames, which the author considers to be due to a separation of positive 
and negative ions. 

The results in general confirm the experiments o£ De Hemptinne 
(Abstr., 1893, ii, 563). L. M. J. 

Laws of Galvanic Polarisation and Electrolysis. By O. 
WitiDEBritG {Ann, Phys, Ghem.^ [2], 61, 302 — 345). — The author 
seeks to give a consistent exposition of the phenomena ot galvanic 
polarisation on the following fundamental assumptions. The ions are 
driven by the active electromotive force towards the two electrodes, 
where they collect and generate new breaks in the potential, which, 
acting aoainst the original electromotive force, regulate the current 
according to Ohm’s law. AU the ions that reach the electrodes, how- 
ever, are not electrically active, but only a small proportion of them, 
the rest being neutralised, losing their ionic character, and contribu- 
ting nothing to the sudden difference of potential. There is a limit 
to the gathering of the ions at the electrodes, and the relative 
amount which collects at any instant is smaller, the nearer the 
amount already collected is to the limit, being proportional to the 
difference between the limiting and actual values at the instant con- 
sidered. J. W. 

Mlnimiim Electromotive Force required to decompose 
Electrolytes. By M. Lb Bl\nc {Oompt rend,^ 118, 411 — 412) and 
Beethelot (ihid,^ 412 — 415). — Le Blanc points out that iu 1891 
(Abstr., 1891, 1405) he obtained i*esults identical with those of 
Nonrisson (this voL, ii, 178). Berthelot considers that both Le Blanc 
and Nourisson have only confirmed the conclusion at which he 
arrived in 1882 (Ann. Ohim, Phys.^ [5], 27, 88), namely, that the 
minimum electromotive force required to decompose an electrolyte is 
the snm of the heat absorbed by the separation of the acid from the 
base in dilute solutions, and the heat of decomposition into oxygen 
and hydrogen of the water by which the acid and base are dissolved, 
provided that the acid and base are neither oxidised nor reduced and 
that the electrodes are not attacked. This result is independent of 
any theory of dissociation into ions. Berthelot points ont that the 
nnmerical values obtained by himself, Le Blanc, and N'<»nriRson 
respectively, are practically identical. C. H. B. 

Fusibility of Isomorphous Mixtures of some Double 
Carbonates. By H. Lb Ohaieliee (Oompt. rend.y 118, 415 — 418).— 
Potassium carbonate and sodmm carbonate, when f nsed with calcium, 
barium, or stinntium carbonate, readily yield crystalline isomorphona 
double salts of the general formula M'»0, 2GOs. They cleave 
easily, and when the plates are examined with convergent polarised 
light they are found to be negatively uniaxial, with the axis perpen- 
^iicular to the plane of cleavage. They do not alter when exposed to 

18—2 
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air, Imt decompose wben heated above their melting points, the 
haiium compounds being less stable than those which contain calcium. 

Lithium carbonate will not combine with carbonates of the calcium 
group, but, on the other hand, forms double compounds with the 
SkahL carbonates. 

The following table shows the points of solidification of various 
mixtures, the numbers indicating the molecular proportions of each 
salt present in the mixture. 


NasCO, 1 1 1 — — 1 1 

K^COa _ _ _ 1 1 _ _ 

CaCOa 1 — — 1 — 0*6 0*5 

SrCO, — 1 — _ — 0*5 — 

BaCOa _ — 1 _ 1 _ 0*5 

Temperature of 

solidification. 790‘’ 760" 740" 790" 800" 720" 660' 

KasCOa I — 0*6 0*5 0*5 

KaCOa — 1 0*6 0*5 0*5 

CaCOa — 0*5 1 — 0*5 

SrCOa 0*5 — — — — 

BaCOa 0*5 0*5 — 1 0*6 


Temperature of 

solidification. 720" 765" 760" 780" 690" 

The connection between the melting point and the composition can 
be represented by a triangular surface in the case of ternary mixtures, 
and by a square surface in the case of quaternary mixtures. 

These results and those preyiously obtained (this vol., ii, 179) show 
that in all cases where the isomorphism can be decisively ascertained, 
uhe curves and the surfaces are perfectly continuous, and show no 
angular points. 

When the temperature of the fused mixture remains constant 
during solidification, the crystals haye the same composition as the 
mother liquor in which they are formed. Such mixtures in the case 
of alloys have been termed eutectic mixtures by Guthrie. Such 
mixtures show the minimum melting point, and for any pair of solids 
there is always one eutectic mixture. The same properties would seem 
to belong to the whole series of isomorphous compounds, the heat of 
formation of which is nil. In this case, the curve of the melting point 
is a right line connecting the molting points of the two constituents. 
With other mixtures, the melting point becomes lower and lower as 
crystallisation proceeds, the difference in composition between the 
crystals and the still liquid part being such that the compositiou of 
the latter tends towards the eutetic mixture, and finally reaches it, 

C. H. B. 

Thermal Expansion and Compressibility of Solutions. By 
G. Tammaxit {ZeiU pkysihaL 13, 174 — 186). — ^'Phe author 

observes that the thermodynamic surface of a solution approximately 
coincides with that of its solvent if for the former the zero of pres- 
sure be taken, not as 1 atmosphere, but as a higher value, Ak This 
is expressed otherwise, thus if == 0 represent the thermo* 
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dynamic surface of the solvent, + ^7e,v.t) = 0 represents that of 
the solution. In the simplest case Ah is independent of t The 
section of the surface by planes perpendicular to the axis of pressure 

f ives the isobars of the liquid. In the case of water, the isobars for 
igh pressures fall above those for low, the reverse holding for other 
liquids. Corresponding with this is the fact that in solutions of the 
same substance in water, the isobars for high concentrations lie above 
those for low. A number of solutions are then compared, the data 
being obtained from the experiments of Marignac and Amagat. The 
pressures at which water has a similar expansion is found for solu- 
tions at five concentrations, and at four different temperatures in the 
cases of hydrogen chloride, sodium chloride and sulpliate, and cane- 
sugar; the numbers obtained show that Ah is approximately pro- 
portional to the concentration, and increases slightly with the tem- 
perature. Calculations are also made from the determinations of 
Amagat on the lowering of the tempei*ature of maximum density of 
water by pressure, and of Despretz and Jtosetti on the similar 
lowering by solution of salts ; the numbers for Ah agree satisfac- 
torily with those previously obtained. The isobars of water cut 
one another at about 125 — 130®, hence, at this temperature, the 
isobars of salts of different concentration should cat each other and 
that of water ; this is the case with sodium carbonate, but in other 
cases, owing to the increase of Ah with temperature, the temperature 
is lower than this. Also uhe coefficient of expansion of water at about 
55® is the same for all pressures below lUOO atmospheres, and is 
equal to that of solutions at the same temperature, but for liquids in 
which Ah varies the point is slightly different. 

The isctk&'ms are next compared, and comparisons made by means 
of Tait’s researches on the compressibility of salt solutions aud 
of Amagat on the compressibility of water show satisfactory agree- 
ment. L. M. J. 

Electrolytic Decomposition of Water. By M. Lb Blanc (^ZeiL 
jphysikaL Uhem.^ 13, 161 — 173). — The author in this paper upholds the 
view of the primary decomposition of water, and replies to the 
objections brought forward by Arrhenius (Abstr., 1893, ii, 441). The 
increase in the electrolytic decomposition of water by the addition of 
an electrolyte is explained, not by an increase in the degree of disso- 
ciation of the water, but in the capability of ion formation. He also 
explains the fact that hydrogen is not immediately liberated during 
the electrolysis of an alkali salt with a meronry cathode, by stating 
that the potassium ions give up their electricity to the mercury more 
readily than the hydrogen ions. That hydrogen ions are present in 
water is shown also by the fact that potassium reacts readily with 
water and not with paraffin. In the case of solution of various 
metallic cyanides in potassium cyanides, he points out that cadmium is 
easily separable, but platinum scarcely so. which is hard to explain 
on a secondary decomposition hypothesis, unless the electro-deposited 
platinum were soluble in potassium cyanide ; this, however, he proves 
experimentally is not the case. He finally points out that the primary 
decomposition theory has the advantage of simplicity. 


L. M. J. 
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Hypothesis of Coloration of the Ions. By G. MAO^fANixi 
(Gaazeita, 24 , i, 48 — 5G).— Violaiio acid lias an affinity constant 
K = 0*00272. In an aqneons solntion containing 1 gram-mol. of the 
acid in 266 litres, about 8 per cent, of tbe molecules present are dis- 
sociated into xheir ions ; such a solution is colourless, or has, at 
most, a very slight yellow tint, and the ions, according to Ostwald’s 
hypothesis (Abstr., 1892, 1137), are therefore practically colourless. 
The pure potassinm, sodium, and ammonium salts of violuric acid 
have different colours when solid, but their aqueous solutions have 
the same red tint. The author has measured the coefficient of 
absorption of these three salts for aqneons solutions containing 
1 gram-mol. in 50 and 100 litres, and confirms his previous observa- 
tion (Abstr., 1892, 757 ; 1893, ii, 510) that the absorption coefficient 
is directly proportional to the number of gram-mols. of salt in solu- 
iion. Further, the addition of a quantity of potassinm nitrate to the 
solntion, sufficient to diminish the electrolytic dissociation by 25 per 
cent, has no effect on the absorption. 

Ostwald’s hypothesis that, in an electrolyte, the dissociated psrt 
has a different colour fi*om that of the non-dissociated part is there- 
fore opposed to facts. W. J. P. 

Stochiometry of the Ions, By G. Brbbig (Zeit, physHcal Chem,, 
13 , 191 — 288). — The author gives, firstly, a brief review of the posi- 
tion of our knowledge with regard to the ion migration. A table is 
next given for the conversion of the conductivity of a solution at various 
degrees of dilation into that at infinite dilution ; this depends only 
on the product of the valencies of the ions, and not on their nature, 
and its validity is shown by a comparison of calculated numbers with 
those obtained by Kohlrausch. The exceptions, for instance, in mag- 
nesium salts, are referred chiefly to hydrolytic decomposition a.nd to 
differences in the mode of ion formal ion. To the available data the 
author adds a large number of conductivity numbers obtained from 
his own experimtnts, more especially in the ease of organic bases, the 
conductivity of about 150 substances having been determined by means 
of an alternating current and telephone; aqueous solutions of dif- 
ferent strengths were employed in most cases, and the results carried 
to infinite dilution- About 300 diflerent substances were thus avail- 
able for discussion. As follows theoretically, the difference fivneA-- 
was approximately constant. Such substances as aniline chloride^ 
which are partially decomposed in aqueous solution, wei*e examined 
in a solution of the base itself. From these data, using the value of 
ISfernst and Loeb for the velocity of the silver ion =■ 59*1), the 
velocities of about 300 ions are calculated, and then, by means of the 
above-mentioned table, the conductivity of the substance at yUi 28 ; in 
almost all cases the agreement between these numbers and those 
found experimentallj", is very good. The ion velocities are in all 
cases given in mei*cnry units ; so that for conversion into O.G.S. units 
they should be multiplied by 110 x lO*"’. From the results obtained 
the author points out the following relations. 

The velocity of the elementary ions is a periodic function of the 
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atomic weiglit, the curve being also verj closely analogous to that for 
internal friction. 

In complex ions, the velocity is largely an additive property; 
isomeric ions of analogous constitution have equal velocities ; and to 
a continuous additive change in th.e composition of the ion corre- 
sponds a oonfcinuons, but decreasing, change in the velocity. 

In general, a retarding effect is produced by the replacement (i) of 
H by Cl, Br, I, Me, NHj, or NO 2 ; (ii) of any element by an anal^ous 
element of higher molecular weight (exc. 0 and S), of iN'Ha by H 2 O ; 
of by (Cj 04 ) 3 , by the change of amines into acids ; of sulph- 

onic acids into carboxylic acids, acids into cyanamides, dicarboxylie 
into monocarboxylie acids, and by monamines into diamines. 

The additive effect is, however, largely influenced by constitution. 
Thus in metamerides the velocity increases with the symmetry of the 
ion, especially with increase in the number of 0 — unions. 

To the paper is also added an addendum showing the accordance of 
the author’s numbers with those recently published by Kohlrausch 
(this vol , ii, 79). L. M. J. 

Non-eleotrolytic Dissociation in Solutions. By M. Wildekmann 
(Her., 26, 2881 — 2897). — The author has in a previous paper (Abstr., 
1893, ii, 509) advanced the view that in solntions the dissolved sub- 
stance is contained in the condition of complex (higher) and simple 
(lower) molecnles and of the products of dissociation of these, the 
dissociation of the higher molecules being non-electrolytic, and that of 
the lower molecnles being electrolytic in character. This view evi- 
dently agrees with that of Arrhenius in assnmmg in electrolytes the 
existence of simple molecnles and their ions, but goes further, and 
adds to these the presence of higher molecules and their products of 
dissociation in smaller or greater quantity. It is likewise maintained 
that all dissolved substances in all solvents whatsoever and at all 
strengths of the solution, undergo electrolytic dissociation. 

The electncal conductivity of solutions was considered in the 
former paper (loc. cit), and the views above given were found to 
afford an explanation of iacts which the theory of electrolytic dissocia- 
tion alone was incapable of explaining. In the present paper, the 
depression of the freezing point is considered, and here also the 
as'^umption of the existence of complex molecules and non-electrolytic 
dissociation is found to afford a general explanation of the observed 
facts. H. 0. 

Applications of Baonlt’s Law at the Boiling Point of Solu- 
tions. By 0. SuLE (Ber., 27, 594 — 595; compare Abstr., 1893, ii, 
406). — A solution of rhamnose in et hylic alcohol is leavorotatory, 
whilst in isopropylie alcohol or in water it is dextrorotatory, Purther, 
the molecular weight of rhamnose as determined ebuUiosoopically, is 
too great in its solutious in methylic and in ethylic alcohol, but normal 
ill isopropylie alcohol and in water. But all the lower alcohols behave 
iu the same way ebuliioscopically with regard to such a substance ad 
water ; hence the differences observed above must have their source 
in the rhamnose. Probably they are caused by the formation of 
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rhamnose alkjl oxides wliicli ai^ stable in alcoholic solution; it is 
known that rhamnose hydrate, for example, is decomposed by amylic 
alcohol, -water distillinc^ over; and, in fact, the ethyl rhamnoside 
(rhamnose ethoxide) of Fischer was found to be loevorotatory in 
alcoholic solution. C. F. B. 

Exact Method for the Determination of the Reduction of the 
Freezing Point. By E. H. Loomis (Ann. Fhys. Ghem., [2], 51, 
500 — 52;-i) and by F. Kohlrausch (ibid , 524^ — 5*28). — Loomis’ method 
ior cryoscopic determinations is that described in a former paper 
(Abstr., 1893, ii, 261), and details of experiments with the substances 
mentioned in that communication are given. In the case of sodium 
chloride, the numbers obtained are in excellent agreement with those 
of Jones, and differ from those of Pickering in showing no breaks in 
the continuity of the freezing-point cnrve. 

Kohlransch draws attention to the fact that the close agreement 
between the results of Loomis and o£ Jones in the case of sodium 
chloride does not hold for the other substances examined by the two 
observers. Possible sources of error in Jones’ results are suggested, 
and particular attention is drawn to the wavy character of some of 
his freezing point carves, a point which Pickering (Trans., 1894, 293) 
has also commented on. H. C. 

Proportionality between the Reduction of the Freezing 
Point and the Osmotic Pressure. By S Arrhenius (Ann. Fhys 
Chem.i [2], 61, 493 — 499). — The proportionality which the author 
maintains exists between the reduction of the freezing point and the 
osmotic pressure has recently been called in question by Dieterici, 
who bases his arguments upon observations of W. Fischer. It is shown 
that the untmstworthiness of Fischer’s experimental work invalidatea 
Dieterici’s conclusions, and that, substituting observations by Juhlin, 
excellent agreement with the author's theory is obtained. 

H. G. 

Nature of Osmotic Pressure. By G-. Maghanieti (Oazsetta, 24, 
i, 81 — 90). — The author replies to a paper by Naccari, in which the 
latter defends his experiments on the osmotic pressure of sugar solu- 
tions ; the fallacy of the experiment has been previously pointed out 
by the author, by Le Blanc, and in a note to the abstract of Naocari’s 
tost paper on the subject ^^Abstr., 1893, li, 513). W, J, P. 

Cryoscopy of the Hydrate HsS 04 ,H 20 . By R. Lespieau (Bull. 
8oc. Ohim.^ [8], 11, 71 — 76). — A large quantity of the monohydrate 
of sulphuric acid was fractionally crystallised until the melting point 
rose to, and remained stationary at, b*53®, a temperature identical 
with -that observed by Pickering. The extreme variations noted in 
the temperature of a mixture of crystals and liquid during 48 honrs 
was 0*04®. The only experimental difficulty is that due to super- 
fusion, crystallisation bemg difficult to induce and tedious to carry 
ont. 

I'he constants in the equation Mxfp ex + K, where x = lowering 
of freezing point, p = percentage ot dissolved substance, M = mole- 
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cular w-e-glit of dissolved substance, a = constant for solid, K = con- 
stant for solvent, were determined for acetic, pyruvic, and ario acids. 

a == 1-2, -2-7, 13-3, 

JS:=:48*1, 47*5, 48U 

K may, tberefove, be taken as 48. 

The value of S’, calculated from the latent heat of fusion, is 49*5, 
taking Bertbelofs value, 31*7 CaL, and 39*3, taking Pickering’s value, 
39*9 Cal. 

Thus, from the cryoscopic point of view, this molecular compound 
behaves as an individual. W. 

Degree of Affinity of Some Insoluble Mineral Bases, By J. 
Mijters (JRec. Trav. Ghim.^ 12, 316 — 329). — ^The relative affinities of 
ceitain insoluble mineral bases were determined from the rate of 
action of the insoluble base silver oxide on solutions of their niti'ates. 
Decinormal solutions were taken, and most of the experiments were 
carried out at the boiling points of these solutions. The nitrates of 
zinc, copper, lead, and c^mium were first examined. Some difficulty 
was experienced with the lead and cadmium solutions, owing to the 
formation of basic salts, but it was eventually lound that the order of 
affinity (basicity) of the hydroxides is as follows, beginning with the 
weakest; — 0u(0H)2, Zn(OH),, Cd(OH) 2 , Pb(OH) 2 . Experiments 
with magne ium nitrate proved unsuccessful, owin^ to secondary 
reaction and rmation of a compound, Mg(OAg) 2 , which is deposited 
in the form of light yellow needles npon the sides of the vessel 
containing the solution. Calcium and barium nitrates behave in a 
similar manner. The author finds, however, that silver nitrate is 
completely decomposed by magnesinm oxide at the ordinary tempera- 
ture. The affinities observed are not, as might be expected, propor- 
tional to the relative amounts of electrolytic dissociation in the 
nitrates examined, and in so far contradict the accepted view of the 
identity of chemically and electrically determined affinities. 

£[. C. 

Affinity Coefficients of Bases. By G. Brbdig {Zeit physikaL 
Chem,, 13, 288 — 326) .-r-A large number of affinity coefficients were 
determined, chiefly of bases the conductivity of whose chlorides the 
author had previously determined (this vol., ii, 22fi). The measure- 
ments were all made electrolytieally by use of the telephone and 
alternating current. The values for were calculated from the 
previously obtained numbers for the ion velocities, using the value 
= ll>7' The affinity coefficient is given by the equation 

v(l - w) * 

where m is the degree of dissociation = /loo //ip, and v is the volume of 
solution per gram molecular weight. 

The results show that the quaternary oi^nic bases are the 
strongest and the tertiary the weakest. The bases of phosphorus, 
arsenic, antimony, sulphur, and tellurium are very strong; those of 
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tin and mercary xerj -weak. In metamerio diamines the base is 
stronger the further removed are the amido-gronps. 

A number of very weak bases were examined in solutions of the 
hydrochloride, and the valae ^^/ki determined ; that is, the strength of 
the base referred to that of water. The ratio multiplied by 2*29 x 
10“^® gives the affinity constant of the base. 

The author upholds the accuracy of the electrolytic method, more 
especially with regard to objections raised against it by Lellmann 
(Abstr., 1892, 1269; 1893, ii, 407). L. M. J. 

Affinity Coefficients of Organic Bases. By E. Lellmanx and 
A. Liebmanx (Annaleu, 278, 141 — 152). — Continuing the experi- 
ments of Lellmann and Gortz on aniline (Abstr., 1S93, ii, 407), the 
anthora find that this base has a fixed value for its affinity coefficient 
which varies, however, under certain influences. It is hardly probable 
that all these influences have been ascertained, but the authors 
have qualitatively proved the effect of agitating the solution during 
the experiment, and also the action of magnetism. They intend to 
repeat their observations quantitatively. It is noteworthy that the 
influence of agitating the solution raises the affinity coefficient, whilst 
the influence of magnetism lowers it. A. R. L. 

Affinity Coefficients of Acids. By E. Lellmann and A. Lieb- 
MANN (Anmlen, 278, 152 — 173). — It has been shown by Lellmann 
and Sohliemann (Abstr., 1893, ii, 408) that determinations of the 
affinity coefficients of acids in aqueous solution by the spectrophoto- 
meti’ic method give results incompatible with Guldberg and Waage’s 
law. Abnormal results are also obtained when 96 per cent, alcohol is 
used as the solvent, but the values, unlike those obtained in aqueous 
solution, increase with the concentration. Resnits quite in accord 
with the law of mass action are obtained when 50 per cent, aqueous 
acetone is used as the solveut, 

Kumerous determinations of the affinity coefficient of phenylacetic 
acid are recorded, the barinm salt, as before, beino examined. Great 
differences in the values were observed, the causes of which are un- 
known, but may, perhaps, be the same as suggested in the case ot 
aniline (last abstract). The authors have made a Feries of determina- 
tions of the electrical conductivity of phenylacetic acid and its barium 
salt, and, comparing their results with the values obtained by the 
spectrophotometric method, they conclude that there is no propor- 
tionality between electrical conductivity (dissociation) and chemical 
activity. They also reply to the ciiticisms of Nernst (Abstr., 1893, 
i, 449), A. R. L. 

Laboratory Apparatus. By A. Bidet {Oompt rend., 118, 478— 
48 0* — 0O7i8tant level siphon (Fig. 1) is obtained by attaching a 
lateral tube, O' S, to an S tube a little above the lower bend. The 
lower branch is placed in the vessel in which the constant level is to be 
maintained, and the water is brought in through the upper vertical 
branch, A. When the level of the liquid in the vessel falls below the 
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lower bend, the siphon acts in the direction BO ; if it rises higher, 
the siphon acts in the direction BS. 

The safety tube (Fig. 2) allows of the introduction of an acid, 
whilst any gas that is evolved escapes through the lateral tube If 
the pi*essnre inside the vessel becomes high, the liquid in the cylin- 
drical bulb is driven np into the Innnel and the gas escapes throuerh 
the bent tube without projecting the liquid from the funnel; when 
the pressure falls, the liquid runs back from the funnel into the bulb. 



Fig. 1. 





I 


Pig. 2. 


Condenser with Internal Circulation. — A wide tube, closed at one 
end, is fused into the lower end of a wide condenser tube, so that a 
narrow, annular space is left between them. The inner tube is fitted 
with a cork carrying two tubes, one for the entrance, the other for the 
exit of cold water. One end of the onter tube is connected with the 
distilling flask and the lower end with the receiver. If necessary, 
a third tube may be added, guing an outer circulation of water as 
well. 

Commutator for Condensers (Fig. 3). — ^Tbis consists of an external 
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tabe, E, carrying two tnbnlnres, one of which, R, communicates with 
the reflux condenser, whilst the other, D, can be attached to a descend- 
ing condenser. The internal tube, I, turns in such a manner that 
the aperture, O, can be brought opposite either R or D. The apparatus 
is attached by means of a cork to the vessel containing the liquid, 
and the vapour can be sent into either condenser by altering the 
position of the apertui*e 0. A funnel, thermometer, &c., can be passed 
through the inner tube, as shown in the figure. 

A convenient superheater (Pig. 4) for vapours can be constructed 
of a helix of copper tube, with a core of metallic gauze, the whole 
being surrounded by a metal cylinder with an open conical top. The 
flame of a Bunsen burner is allowed to play on the gauze in the centre 
of the helix, and it is easy to maintain a temperature of 300®. The 
temperature of the issuing vapour is indicated by the thermometer, 
t, placed in the vertical side tube. C. H. B. 

Lecture Experiment : Electrolysis of Hydroohlorio acid. By 
L. hlETER (Rer., 27, 850 — 853). — The method usually adopted for 
the electrolysis of hydrochloric acid as a lecture experiment invari- 
ably yields less chlorine than hydrogen, even when the liquid has 
been previously saturated with chlorine. This is due to the tact that 
in the ordinary form of apparatus (Hofmann’s) the chlorine is col- 
lected under a gradually increasing pressure, and has to pass up 
through a long column of the acid, which dissolves more and more of 
the gas as the experiment proceeds and the pressure on the chlorine 
increases. This is largely prevented in the apparatus described by 
the author, in which the chlorine does not pass through the acid, but 
only comes iu contact with its sui-face. This is effected by collecting 
the gases in tubes which are connected by ground joints with tbe two 
limbs of the H- shaped apparatus containing the eUctindes, the gas 
entering at the top of the collecting tubes. A. H. 


Inorganic Chemistry, 


Hydrates of Hydrogen Bromide. By S. IT. Pickebino (Fhih 
McLg.y [5], 36, 111). — A series of density determinations were 
made with solutions containing from 65 per cent, of hydrogen 
bromide downwards, and the results examined graphically. They 
gave indications of two not very well marked breaks at strengths 
corresponding with a tri- and tetra-hydrate. On making a series 
of freezing-point determinations, both these hydrates were isolated 
in the crystalline condition, the former melting at — 48°, the 
latter at — SS’S®, With the exception of the previously known di- 
hydrate, no other hydrate was isolated. There are some grounds, 
however, for regarding the existence of a pentahydrate as probable, 
although solutions of about that strength did not solidify at — 80®. 
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For the hydrates of hydrogen chloride see Ber,^ 26, 277, and also 
Proc., 1893, 45 ; for those of hydrogen iodide, together with a list of 
the various hydrates, isolated in the cases of the three haloid acid*^ 
see this vol., ii, 11, y. U. P. ’ 

Action of Dry Ammonia on Dry Carbonic Anhydride. By 
P. E. HuGHErf and P. Soddt (Ghem. News, 69, 138 — 139). — Ammonia, 
care Fully dried by means of soda-lime, solid caustic soda, and ignited 
lime, and carbonic anhydride, carefully dried by means of sulphuric 
acid and phosphoric anhydride, are found not to react when mixed 
together. D. A. L, 

Preparation of Pure Potassium lodate. By M. Gruger (Zeit, 
angw. Ghem,^ 1894, 13). — 10 grams of pure potassium permansrauate 
is dissolved in 1 litre of hot watei‘, 20 grams of potassium iodide, 
dissolved iu a little water is added, and the whole heated iu a boiling 
water bath for 20 — 30 minutes, when the excess of peimanganate is 
reduced by the cautions addition of alcohol. The filtrate is acidified 
with acetio acid, and evaporated to about 50 o.c. The mother liquor 
is poured off, and the crystals of potassium iodate ai‘e washed with 
strong alcohol, and dried. L. ue K. 

Behaviour of Sodium Peroxide towards acids. By J. Tafel 
(Ber,, 27, 816 — 824), — Sodium peroxide evolves oxygen when 
strongly heated or on treatment with water at ordinary tempera- 
tures. By the action of alcoliolic hydrochloric acid at about 0®, 
a white powder is formed, which, after purification, undergoes de- 
composition at 100®, oxygen being evolved. This substance is a 
mixture, or a compound, of 2 mols. jNTaCl and 1 mol. NaO'OH, It 
decomposes gradually at the ordinary temperature, dissolves iu ice- 
cold water without evolution of gas, and the solution has a strongly 
alkaline reaction. On acidifying with sulphuric acid, the solution 
reduces potassium permanganate at the ordinary temperature, oxygen 
being liberated ; on boiling the acid solution, it is decomposed some- 
what slowly. On acidifying the alkaline solution with hydiMDchloric 
acid, instead of sulphuric acid, chlorine is evolved on heating, and 
potassium iodide is decomposed at the ordinary temperature. Sodinm 
peroxide dissolves in alcoholic acetic acid, and a compound is de- 
posited which resembles the preceding substance in appearance and 
general properties, but its aqueous solution is neutral. On heating 
the solid, oxygen and water are eliminated and sodium acetate 
remains; the compound is, therefore, either sodium acetate with 
hydrogen peroxide, instead of water of crystallisation, or, more prob- 
ably, a mixture of sodium acetate with the compound NaO'CaHiOj, 
the acetic derivative of the hydrate ITaO’OH. Failure to detect the 
formation of hypochlorous acid, or of sodium hypochlorite, by the 
action of alcoholic hydrochloric acid on the acetate, leads the author 
to suggest the formulas, OINa*OH and OlNa’OAc, for the hydrate 
and acetate respectively. The consequences resulting from the 
assumption of a tervalent sodium atom will he considered subsequently. 
Full analytical details of the compounds are included in the paper 

J. B. T. 
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Triliydrate of Lithitun Iodide, By A. 1^. Thtrsoff (J. Buss. 
GJiem. Soc., 26, 467 — 472). — The salt, LiljSHsO, first prepared by 
Rammelsberg, melts at 72°, and can be crystallised nnclianged from 
absolate alcohol. At 120° it loses water slowly, 1 mol. being given 
up mach more readily than the other two. J. W. 

Litliitan Fluoride. By 0. Poulenc (Bull Soc. Ghim., [3], 11, 
15 — 17). — Lithium fiuoride may be obtained in a crystalline form by 
fusing the amorphous compound with a mixture of potassium hydro- 
gen fluoride and potassium chloride. On slowly cooling the melt, 
and washing away the fiux with water, the fluoride is obtained as a 
mixture of regular octahedi'a and small, nacreous spangles derived 
from the latter. The spangles are alone formed if the potassium 
chloride is omitted from the flux. 

Lithium fluoride is intermediate in” character between the alkali 
fluorides and those of the alkaline earths. It is sparingly soluble in 
w'ater, but insoluble in 95 per cent, alcohol. It is easily decomposed 
by nitiic and sulphuric acids, but with difficulty by aqueous hydro- 
chloric acid, although at a red heat it is completely decomposed by 
gaseous hydrogen chloride, and partially by steam. It does not form 
a fluorchloride. It melts at about 1000° in an atmosphere of hydrogen 
fluoride, and partially volatilises at 1100 — 1200°. Jn. W. 

Action of Hydrogen on Cfiesittm Oxide. By R". Beketoff 
(J. Buss., Chem. 8oo., 25, 483—434). — Anhydrous caesium oxide, 
when brought into contact with hydrogen, at once darkens, with 
slow absorption of the gas. A trace of moisture serves to make the 
action recommence after it has ceased in dry hydrogen. According 
to the author, the action is expressed by the following equation ; — 
2 C& 2 O + H 2 = 20s 4" CsOEE. J. 

Silver Aurochloride. By P. Herrmann (Ber., 27, 596 — 697). — 
This substance, AgAnCli, may be obtained by dissolving 4 parts of 
gold in aqua regia, evaporating tbe solution nearly to dryness, adding 
first a solution of 1 part of silver in dilute nitric acid, and then 
10 parts of the strongest nitric acid, evaporating almost to dryness, 
and repeatedly adding very strong nitric acid to the residue, and 
evaporating it. It is thus obtained in lustrous, orange-red needles with 
yellow streak; it darkens in colour superficially when exposed to 
sunlight in moist air, decomposes when heated at about 230°, and is 
only slowly decomposed by water, but rapidly by dilute hydrochloric 
acid and by ammonia. C. P. B. 

Composition of some Mortars. By 0. Rebufatt (Qazzetta, 24, 
i, 28 — 33). — The author has analysed a specimen of mortar taken 
from the base of some Roman pillars about 2,000 years old, at about 
11‘5 metres under tbe sea surface; a mortar about 20 years old, 
taken from a pier, was also examined. Both mortars are traehytio, 
€uid very similar in composition, the latter being represented by 

5Si02,2-3Al208,l— 2(CaO,MgO),10H2O. 


W. J. P. 
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Scott^s Cement. By G. Giorqis (Gaz::etfa, 24, i, 23—28). — The 
author is examining the Scott’s Cement ” prepared by besting 
calcium sulphate with lime, but publishes no conclusions as to its 
nature in this preliminaiy note. W. J. P, 

Graphochemical Calculations, with especial Reference to 
Soda Lime Glasses. By E. INickel (Zeit. physiJcaL Ghem,, 13, 
366 — 372 ). — A further application of the author’s method of calcula- 
tion. (Abstr., 1892, 1158, and 1893, ii, 119.) L. M. J. 

The Precipitation of Metals from Dilute Solutions. By 
P. Mylius and 0. Fromm (Ber., 27, 630— 651 ;. — A Wet Method of 
forming Metallic Alloys. — Silvern-zinc is obtained when a solution of 
silver sulphate is gradually added to water in which a zinc-plate is 
placed, the silver solution being added at such a rate that not more 
than 0'03 gram of silver is present per litre. No evolution of hydrogen 
is observed, and the product is precipitated as a black, amorphous 
mabS, w^hich is, however, sometimes contaminated with white silver 
crystals, especially if the solution is too strong. The product contains 
from 75’3 — 48 2 per cent, of silver and 24*7 — 51 8 per cent, of zinc. 
When rubbed with an agate rod. it acquii*es a white metallic lustre. 
When treated with concentrated silver nitrate, it yields white crys- 
talline silver and zinc nitrate; with sti'ong at ids, it yields silver, 
hydrogen, and a zinc salt. It precipitates copper and gold from their 
solutions. It is oxidised slowly by exposure to air, and with faintly 
acid hydrogen peroxide yields white silver. With bromine water, it 
yields white silver and silver bromide ; and chiomic acid converts it 
into zinc and silver chromates. 

Copper-sine is obtained in a similar way to the silver-zinc. A small 
quantity of hydrogen is evolved during the action, and a small 
quantity of basic zinc sulphate precipitated. It is a black, amorphous 
powder, containing from 59*4 — 50 percent, of copper and 40*6 — 50 per 
cent, of zinc. When rubbed, it acquires a yellow metallic lustre, and 
is essentially a brass. It behaves like brass towards dilute acids. 
With concentrated copper solution, it fonns crystalline copper and 
zinc sulphate, precipitates gold and silver from their solutions, and 
yields hydrogen and a residue of crystalline copper when treated 
with acids. 

Gold-zinc^ obtained in a similar way to the above, forms black, 
spongy flock**, containing equal weights of the two metals. 

Those metals which, like platinum, iridium, and palladium, have a 
great affinity for zinc, are precipitated from their dilute solutions as 
black precipitates containing large quantities of zinc. Metals which 
have less affinity for zinc behave diflerently. A very dilute solution 
of lead chloride or acetate gives a grey precipitate which contains 
only 3 — 5 per cent, of zinc, a part of which is probably present as 
oxide. Tin and cadmium solutions behave in the same way. 

Silver-cadmium is obtained as a black, spongy precipitate containing 
54*4 — 36*2 per cent, of silver and 45 6— 64*8 per cent, of cadmium. 
Under pressure it acquires a white, metallic lustre, and is similar to 
silver-zinc in chemical properties. 
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Gopppr-caJmlfim is obtained as a greyish-black, crystalline precipi- 
tate, and has the composition CuiOd. When treated with concentrated 
hydrochloric acid, a violent evolution of hydrogen takes place, bat the 
residual copper still contains a trace of cadmiura. 

Qoldrcadmium is a lead-gi‘ey crystalline precipitate, having the 
composition AuCda. It remains unaltered by exposure to air, decom- 
poses solutions of the noble metals, is scarcely acted on by dilute 
acids, and, when treated with concentrated hydrochloric acid, yields 
hydrogen, gold, and cadmium chloride. When heated, it is converted 
into gold-monocadmium AnOd (Heycock and Neville, Trans., 1892, 
906). 

Cadmium precipitates the metals of the platinum group from dilate 
solution in a spongy form containing large quantities of cadmium. 
With dilute lead solutions, it gives a crystalline precipitate consisting 
of pure lead. 

Gopper-tia, A tin plate in contact with a very dilute neutral or 
acid copper solution becomes covered with a grey coating of crystals 
having a metallic lustre ; the liquid at the same time becoming turbid, 
owing to the formation of a basic tin salt. The product has the com- 
position CusSn ; it is fairly stable towards acids, and is decomposed by 
hot concentrated hydrochloric acid with evolution of hydrogen, leaving 
a residue of red copper which, however, still contains tin. The 
authors point out that an alloy of the two metals of the composition 
OuaSn has been shown to have the properties of a definite chemical 
compound (Laurie, Trans., 1888, 104, Riche, Compt tend., 55; 
Mallet, FehUng'b Handworterh.^ 3, 1227 ; Lodge, FhiL Trmis.^ 1879 ; 
and Calvert and Johnson, Fhil, Trans , 1858). 

Tin precipitates from dilute silver solutions a black compound con- 
taining a large quantity of tin ; it is, however, very unstable, and 
contains also tin oxide. With dilute gold solutions, tin gives a dark 
precipitate which evolves hydrogen with concentrated hydrochloric 
acid. Gold-purple containing tin oxide is always formed at the same 
time. With platinum solutions, tin gives black and yellowish-brown 
precipitates. 

From dilute copper solutions, lead precipitates a reddisb-brown 
compound containing lead, which gives hydrogen when treated with 
hydrochloric or acetic acid. A plate of lead in dilute silver solution 
at first becomes covered with a dark film, hut crystalline silver is very 
soon formed. Gold-lead is, however, easily formed, and is a deep 
black precipitate which gives hydrogen and gold when ti*eated with 
acids. Flafinum-lead is obtained as a crystalline precipitate ; Iridiu/m- 
lead is also easily obtained. 

The authors were unable to separate an alloy by the action of 
copper on dilute silver solutions, as crystalline silver is precipitated 
at the same time. ^ With gold solutions, they obtained a black, spongy 
compound containing copper, and a similar compound with platinnm 
solutions. By the action of mercury on dilute silver solutions a 
beautiful crystalline amalgam is obtained. Iron a.ts on dilute neutral 
solutions of the metals with evolution of hydrogen, and alloys could 
not he obtained with copper, silver, or gold ; with platinum solutions 
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however, a precipitate is obtained which contains iron, and evolves 
hydrogen when treated with hydrochloric acid. 

The alloys described above are most easily prepared by shaking the 
positive metal in the form of powder with a solution of the negative 
metal. They undergo double decomposition like other insoluble 
chemical compounds ; thus gold-zinc, when shaken with a cadmium 
solution, yields gold- cadmium and a zinc salt; and the compound 
Ou^n, obtained by shaking zinc-dust with a solution of copper sulphate, 
when shaken with a solution of tin chloride yields copper-tin, Cu 3 Sn, 
and zinc chloride. 

The black metallic precipitates obtained by electro-deposition are 
not identical with the above, although they are very similar. The 
black metallic deposit obtained from silver solutions acts in the same 
way as zinc-silver towards concentrated silver solution, dilute acids, 
and oxidising agents. When silver is deposited from a dilute, faintly 
acid, sulphate solution on a wire cathode with a large current density, 
a black flocculent substance is obtained which is suddenly converted 
into white crystalline silver with evolution of hydrogen. Black silver 
deposited from a neutral solution contains jqo hydrogen, or only a 
very minute quantity. Platinum, cadmium, and zinc can also be 
deposited in a black porous condition, but lead cannot. 

The authors have examined the behaviour of copper hydride under 
certain conditions. With a solution, of potassium cyanide, it gives 
cuparons cyanide, potassium hydroxide, and hydrogen; with copper 
sulphate, it gives copper and free sulphuric acid. Ifc may be cautiously 
heated to without completely decomposing. It cannot be pre- 
pared by the action of zinc on an acid solution of copper sulphate, 
the comiX)uud obtained under these conditions beincr copper-zinc 
(^Schoor, Arch. NSerlcmd, 12, 96). The black precipitate formed at 
the zinc pole of a Daniell*s cell is also copper-zinc, and when the cell 
is exhausted copper-zinc is also deposited at the copper pole. The 
authors were unable to obtain copper hydride by electro-deposition. 

E. C. R. 

AUotropic Changes of Iron tinder the Influence of Heat. 
By G-. Chaept (Comjot. rend,, 118, 418 — 421). — When iron is in the 
<z-condition it shows a rectilinear break in the curve representing the 
elongation as a function of the load, but the xnoditi cation shows no 
such break. The relative proportions of a and in a given bar can 
be estimated by comparing the length of the lectilinear break in its 
curve with that of a bar which has been completely converted into 
the flt-modiflcation. The* author has applied this fact to the investiga^ 
tion of the condition of iron that has been heated to various tempera- 
tures in an electric mufiSe, and cooled by suddenly immersing it in a 
cold liquid. 

The results ohtainedshow that the aUotropic modification of iron takes 
place spontaneously at a sufSciently high temperature, and can be 
made permanent by sudden cooling; it therefore plays an important 
part in the operation of tempering. The transformation takes place 
more quickly, the higher the temperature ; with steel containing 0*8 
per cent, of carbrn, the change does not began after heating for an 
hour at 700®, or for five ^miuptes at 750®^ but it is complete afteCr 
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heating for 30 minutes at 760®, or for five minutes at 800®. Other 
steels yield similar results, and it follows that in metallurgical opera- 
tions it is necessary to take into account not only the temperature, 
but also the time during which, the temperature is maintained. 

When iron is tempered, it undergoes a change which can also be 
prod need by deformation in the cold, but there is no evidence to show 
whether this change is the cause of the hardening. C. H. B. 

Higher Oxides of Nickel. By E. D. Campbell and P. P. Tbow- 
BB 10GE (tT. Annal, and Aivpl. Ohem,^ 7, 301 — 307). — The authors com- 
municate the results of several experiments they have made to obtain 
nickel in a higher state of oxidation. The modus operandi was to 
precipitate ni(3:el sulphate with sodium carbonate in presence of 
bromine at various temperatures. The degree of oxidation was 
ascertained hy treating the products with potassium iodide and hydro- 
chloric acid and titrating the liberated iodine. 

From the experiments made, the authors conclude that the higher 
oxides of nickel are unstable compounds, and that an oxide higher 
than NisO® can be obtained. They have not, however, succeeded in 
obtaining nickel dioxide, Ni02 . ’ L. db K. 

Purification of Thorium Oxide. By C. Bottinger (ZeU. anorg. 
Ghem., 6, 1). — ^Advantage is taken of the fact that a solution of 
tborium oxalate in warm ammonium oxalate is precipitated by strong 
hydrochloric acid ; the ignited precipitate yields a pure oxide. A 
prescription for making cones for the Welsbach light is given. 

A. G. B. 

Sulphur Compounds of Thorium. By G. Kbuss (Zeit, anorg. 
Ghem,, 6, 49 — 56 ; compare Abstr., 1893, ii, 574). — By heating 
thorium oxide in carbon bisulphide at a red heat, thorium oxy- 
sulphide, ThOS, coloured black with carbon, is obtained. The same 
compound is the product of heating ammonium thorium chloride, 
potassium thorium chloride, and thorium oxychloride respectively, in 
hydrogen sulphide. It has a light, brown colour. A. G. B. 

Complex Acids. Tungstovanadates and Ammonium Phos- 
phomolybdates and Arsenomolybdates. By C. Friedeeim (Zeit 
anorg. Ghem., 6, 11 — 26, 27 — 34; compare Abstr., 1893, ii, 282, 378, 
472). — ^When a mixture of sodium paratungstate and sodium vana- 
date is fractionally crystallised, the salts 5Na30,6W08,3V’a05 -h 38H3O 
(Abstr., 1890, 14), 6(Naa0,2W03),Na20,ya0B + 29H2O, and 
7(N'aa0,2W03)13'a.20,Ya05 + 66H3O are obtained. The aqueous 
solution of the first of these salts, sodium ditnngstosesqui vanadate, is 
precipitated by barium chloride, silver nitrate, calcium chloride, and 
potassinm chloride ; the composition of the precipitate in each case is 
discussed (compare Rosenheim, Ab^tr., 1889, 762). When potassinm 
salts are substituted for sodium salts in the method of preparation, 
no crystalline products are obtained. Ammonium salts yield ammo- 
nium paratungstotrivanadate, with evolution of ammonia. 

The salts produced by the action of molybdic anhydride on am- 
monium arsenate and ammonium phosphatoi and of ammonium 
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molybdate on arnmnninm arsenate and pbospbate, have been analysed ; 
their formulse are discussed. A. Gr. B. 

Action of Heat on Rntheninm Alkali Nitrites. By A Joly 
and E. Leidi^ (^Compt. rend,^ 118, 468 — 4j 71) — The orange-red salt, 
very soluble in water, formed in neutral solution by adding the cal- 
culated quantity of potassium nitrite to a solution of rathenlnm 
chloride has the composition Ilua(N02)6,4KIN;02, and the yellow salt, 
only slightly soluble in water, and formed in an alkaline solution 
in presence of excess of alkali nitrite, has the composition 
Bna0(N02)4,8KW'03 ; it crystallises with H^O, but becomes an- 
hydrous at 100® (compare Abstr, 1890, 17). 

Buthemum Sodium Nztrites, — ^When a solntion of sodium nitrirfie is 
gradually added to a solution of ruthenium chloride at 60 — 80? until 
the liquid is neutral, an orange-red solution is obtained, “isbich, on 
cooling, deposits the compound ilu2(N’O2)6,4NaNO2,4Hj0 >lni orange- 
yellow, dichroic, monodinio prisms, very soluble in water, from which 
they can be repeatedly recrystallised without decomposing. When 
heated with dilute hydrochloric acid, the salt yields the nitrosochloride 
Biu(NO)Ol8,2NaCl ; when mixed with potassium hydroxide and satu- 
rated with chlorine, it gives off vapours of ruthenium peroxide. From 
6 to 6 kilos, of this salt were obtained from 60 kilos, of iridium 
residues, rich in ruthenium, and hence sodium nitrite is of great 
service in the extraction of the metal from subetanoes in which it is 
present in small quantity. 

When the potassium salt Eu30(Br02)4,8K3Sr0a is heated at 360® or 
440® in a vacuum, there is sudden and almost explosive decomposi- 
tion, nitrogen and nitrogen peroxide being evolved, and the residue, 
w-hen treated with water, yields a solution of alkali nitrite quite free 
from ruthenium. The insoluble black residue has the composition 
K2O,3 JEIu 3O0, and its formation confirms the acidic character of per- 
ruthenic acid (Ahstr., 1892, 282). 

The sodium salt at 860° or 440® yields the compound NaiOjBuiO-h 
which cannot be a mere mixture of the alkali oxide »nd the rnthe- 
ninm oxide, since the latter would decompose at 440®. At a dull 
red heat, the nitrite yields the oxide RuO^, which retains only a trace 
of alkali after being washed with hoiHng water. If the temperature 
is so high that the alkali nitrite fuses, the greater part of the ruthe- 
nium is converted into the ruihenate K2Ea04. 0. H. B. 


Mineralogical Chemistry, 


Hydrocaldte from Wolmsdorf. By B. Kosmaijn /. Min., 

1894, i. Ref. 260 — ^261, from Qluckauf, 28, No. 38). — ^In the marble 
quarry at Wolmsdorf, near Landeck, a stalactitic cavern was recently 
laid hare, in which the roof was covered with a white consistent mass. 
This was found to be a hydrated calcium carbonate having the com- 

19—2 



240 


ABSTRACTS OF CKEMIOAIi PAPERS. 


position represented by the formula CaCO(OH)4. For this mineral, 
the author suggests the name of hydincalcite. B. H. B. 

Taraspite from Vulpera, Switzerland. By 0. v. John (JaJirh, 
/. Mm., 1894, i, 257 — 258 ; from Verhandl. h geoL Beichsaiist, 
1891, 3). — The author has investigated taraspite from Vulpera, a 
mineral similar to the miemite of Zep6e. It is derived from serpen- 
tine, and has the composition of a normal dolomite in which some of 
the magnesia is replaced by iron, and in which, as in the serpentine, 
some nickel is present. Taraspite therefore should be classed with 
miemite. Its composition is as follows : — 

CaOOs. MgCOs. FeCOs. NiO. Insol. in HCl. 

54-78 42-83 2*02 0*14 0*82 

B. H. B. 

New Minerals from the Sjo Mine, Sweden. By L. J. Igel- 
srROM (ZeiL Kryst. Min., 22, 467 — 472). — The author describes 
some additions to the numerous new antimony minerals found by 
him in the SjQ manganese Mine during the last 10 years. 

1. Lamprostihian was found in June, 1893, and has been named 
from Xa/iTTpo^ and sUhium, It resembles highly laminated, specular 
iron ore, from which it is distinguished by its brighter colour. In 
thick pieces, it is opaque ; but in thin layers, it is transparent with a 
blood-red colour. Its hardness is about 4. It is brittle and non- 
magnetic. Qualitative analysis shows it to be an anhydrous ferrous 
and manganous antimonate. 

2. JEIlfstorpife is a hydrated, pale yellow, translucent, manganous 
arsenate, occurring in crystalline patches and in crystals probably of 
the rhombic system. Its name is derived from the Elfestorp Iron- 
works in the vicinity of the Sjo Mine. 

3. Chloroarsenian occurs as minute, yellowish-green crystals of 
high lustre, apparently monosymmetricsd or triclinic. It seems to 
consist of manganous arsenite. 

4. Bhodarsenian is a red, transparent mineral occurring in globules 
in arseniopleite. Analysis gave results in accord with the formula 
(10 BiO,As2O6) + 10(RO,H30), in which RO is MnO,OaO,MgO. 

As an appendix to this paper, the author describes two new 
minerals from the same mine, descriptions of which he has already 
published in Swedish (Geol. Form. Forhmdl., 14, 307). These are 
hasiliite, (Mng03)4,Sb306 + 7Mn803,3B[80, and sjogrufvite, 

2[B«(As04)2],R3(As04)2,6H30. B. H. B. 

Powellite from a new Locality. By G. A. Konig and L. L. 
Hubbard {Zeit. Kryst. Min., 22, 463 — 466). — The material examined 
was found in the autumn of 1892 in the 14th level of shaft No. 8 
of the South Hecla Mine, Michigan. It has a hardness of 4*5, a 
sp. gr. of 4*349, a pale, bluisb-green colour, and a vitreous lustre. 
Analyjsis gave the following results. 
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H003, 

WO 3 . 

CaO. 

MgO. 


S 1 O 3 . 

Cn 

I. 

05 74 

4*50 

27 41 

— 

— 

— 



II. 

67*84 

1*65 

27*30 

0*16 

0*96 

1*52 

trace 

B. H. B. 


Chemical Composition of Chondrodite, Hnmite, and Clino. 
hnmite. By S. L. Pe^tield and W. T. H. Ho^e (Amer. J, 8ci,, [3], 
47, 188 — 206). — The authors show that the minerals of the humite 
group are not identical in composition, and that they can be ex- 
pressed by the following formulae. 


Chondrodite Mg3[Mg(F*0H)]2[Si04]a. 

Humite Mg5[Mg(F*0H)t[Si04]8. 


Olinohumite Mg 7 [Mg(F' 0 H)j 2 [Si 04 ] 4 . 

The variation in composition is intimately connected with the 
crystallisation, the three minerals forming a crystallographic series 
in which the vertical axes increase from chondrodite to clinohumite. 
By dividing the vertical axes by 5, 7, and 9 respectively, the 
quotients become pi*actically identical, and it is an interesting fact 
that the divisors correspond with the number of magnesium atoms in 
the formulas deduced. B. H. B. 

Aximte from Bourg d^Oisans, DanplxinS. By P. Jannasch and 
J. Locke {Zeit anorg, Uhem,, 6, 67 — 71). — In continuation of a senes 
of tourmaline analyses (Abstr., 1889, 472), the authors have made two 
careful analyses of axinite from Dauphin4 with a view to affording 
information regarding the constitution of silicate-borates. The mean 
results of the two analyses were as follows. 


SiO^ 

BP,. 

Aip,. 

B.p,. 

FeO. 

MzxO. CaO. 

MgO. 

42-88 

602 

18 24 

0-62 

7-10 

1*06 19*89 

2*23 




NsiO. 

HP. 

Total. 




0-11 

0-36 

2-14 

100*65 



These results are in accord with the empirical formula 

or Si6038(Al,B)4(Ca,Pe,Mn,Mg)4Ha (compare this vol., ii, 65). 

B. H. B. 

Moldavite from Radomilic, in Bohemia, By 0. v. John 
(Jahrb. /. Min., Ib94, i, Ref., 266 — 267 ; from Jahrh. h. h. Gvui. 
iteichsaubt, 39, 473 — 176). — ^The author has analysed the moldavite 
or bottlestone from Radomilic (described by Woldi’ich in 1888) with 
the following results. 

SiOy FejOg. FeO. CaO. MgO. KjO. NagO. Ignition. 

I. 82 28 10*08 — 2-03 2*24 0*98 2*20 0*28 0*06 

IL 77*75 12*90 — 2*60 3*05 0*22 2*58 0*26 0*10 

III. 77 69 12*78 2*05 1*45 1*26 1*15 2*78 0*78 — 

I, light green variety; II, dark green; 111, light brown. The 
high pei*centage of potash is noteworthy. Although the nature of 
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the occurrence appears to indicate a natural origin, the author is 
unable to decide whether the mineral is a natural or an artificial 
product. B. H. B. 

Minerals from York Haven, York Co., Pa. By C. H. Ehren- 
FELD (J. Anal, AppL Chem.^ 7, 4 — 5). — ^An analysis of weathered 
stilhiie gave the following results. 

SiOa. AI 2O3. OaO. EgO. ^2^* 

62 07 22*11 12*17 trace 13*67 

The mineral occurs on the exposed surfaces of the rook as a 
white mass, without the least sign of crystallisation. Hardness 2. 
It is readily gelatinised by hydrochloric acid. 

An analysis of chabasite gave the following results. 

Si02* A1203. OaO. E3O. £[20. 

60 69 19 46 7*28 1*38 21*32 

The mineral occurs in small, almost cubical rhombohedra, 0*5 mm. 
to 2 mm. square, and translucent. Specific gravity, 2*18. It is not 
gelatinised by hydrochloric acid. 

An analysis of augite showed — 

Si02. A1203 . FbO. OqiO. ATgO. H^O. 

51 27 10*01 9*11 13*23 13*60 1*64 

It occurs near to •or mixed with stilbite, and has a dark bronze-green 
colour, shining lustre, and crystalline structure. Specific gravity, 3*008. 

Sphalerite occurs as a thin coating between layers of blue lime- 
stone, but the author conld not get it in a sufficiently pure condition 
for the purpose of analysis. L. be K. 

Topazolite and Melanite. By M. Pikers {Zeib. Kryst, Min , 
22 , 479 — 496). — The determination of minerals of the garnet group 
presents many difficulties. Under the head of lime-iron garnet, for 
example, there are cleissed two entirely different members of the 
group, topazolite and melanite. In order to definitely determine the 
composition of these two members, the author has made careful 
analyses of topazolite from the Mussa Alp, in Piedmont; from Wnr- 
litz, In the Fichtelgebirge ; and from a new locality in the Southern 
Tyrol ; as well as of melanite from the Burgumer Alp, in Pfitsoh ; 
from the Margola, in the Southern Tyrol ; and from a new locality 
near Zermatt. The results show that topazolite is essentially a pure 
lime-iron garnet, free from titanic anhydride, occurring, unless 
darkened by a foreign pigment, as pale yellow or greenish-yellow 
crystals. Melanite, on the other hand, is the name that should be 
given to titaniferoos lime-iron garnets, as indicating the fact that 
they are invariably black. B. H. B. 

Serpentine ftom Brewster, New York. By Q-. Ebibdbl {Zeif. 
Kryst, Min,, 22 , 580 — 681 ; from Bull, 80 c, Fran, Mm. 14 , 120). — 
Among the numerous pseudomorphous forms in which serpentine 
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occTLTS at the Tilly Foster iron mine, near Brewster, New York, theie 
are compact masses that have a perfect cubical cleavage, and also in 
places an octahedral cleavage, the cleavage-planes exhibiting a pearly 
lustre. The author, however, comes to the conclnsion that the phe- 
nomenon is not one of cleavage, but that the entire mass consists of a 
network of rhombic lamellae having the chemical composition of 
serpentine, which cross at the angles of the octahedron and cube, 
and whose interstitial space is filled with a dense substance of the 
same composition. B. H, B. 

Meteorites of Knyahinya and Hainholz. By B. Peiwozxik 
(Jahrh, /. Min., 1894, i. Ref., 274 — 275 ; Oesteir. Z&itBerg. Mutt., 1892, 
No. 39). — The stone meteorite that fell on J one 9, 1866, at Knyahinya, 
in Bungary, contained 6’03 per cent, of magnetic constituents, and 
94*97 non-magnetic. The latter was pulverised, and treated with 
hydrochloric and nitric acids, with the result that 47*56 per cent, 
passed into solution (Analysis I), whilst 52*774 remained insoluble 
(Analysis II) . The analytical results were as follows. 

SiOj. CaO- MgO. Fe. Ni. FeO. AI3O3. OP3O3. NosO. S. 

I. 8 8 2*9 18*3 2*4 0*32 11*60 1*14 — — 2*10 

II. 33*4 3*0 9*1 — — 4*6 1*8 0*004 0*87 — 

The metallic grains isolated by means of the magnet from the 
decomposed aerolite of Hainholz, near Paderbom, gave on analysis 

Fe. Ni. Co. P. 0. Total. 

92*4 7*0 0-2 0*298 — 99*898 

B. H. B. 


Physiological Chemistry. 

New Animal Calorimeter. By J. S. Haldane, W. H, White, 
and J. W. Washboubn (/. FhybioLj 16, 123 — 139). — The calorimeter 
described embodies the principle of D^ArsonvaPs. The test experi- 
ments described, including some in which animals were used, show it 
to be accurate, and its accuracy can at any time be easily tested. 
Moreover, it can be used simultaneously as an accurate respiration 
apparatus. For a full description of the instrument, reference must 
be made to the original paper, where an illustration exhibits the prin- 
cipal points in its construction. The action of the calorimeter is as 
follows. In one copper chamber the animal is placed ; in the other 
hydrogen is burnt, both chambers being shut. The heat given off 
fmm the animal warms its chamber, and thus increases the pressure 
of the air in the space between the two upper walls of its chamber. 
This would lead to movement of the fluid (oil of erigeron) in a 
manometer, one limb of which communicates with the air space of 
the one chamber, the other with that of the other chamber. In the 
other chamber, hydrogen is kept burning, and the pressure of the 
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air in its surrounding space is tlius increased, and tends to more the 
fluid in the manometer in the opposite direction. If the fluid in the 
manometer remains stationary, the amount of heat given off by the 
animal is equal to that produced by the burning hydrogen ; and 
during an experiment the manometer is kept stationary by turning 
up or down the hydrogen flame. The amount of hydrogen burnt is 
estimated, and knowing the heat of combustion of hydrogen, it is 
possible to calculate the heat produced by its combtistion in the 
expmment, which is equal to that given off by the animal. 

For testing purposes, each chamber is furnished with a jet of hydro- 
gen. W. D. H. 

Influence of Time on the Absorption of Carbonic Oxide by 
Blood. By hr. Gr^hanf (jOcmpL reiid,^ 118, 594 — 595). — When a 
dog is made to breathe artificially a mixture of air and carbonic 
oxide containing 100 c.c. of the latter in 100 litres, after half an hour 
the blood contains 6*0 c.c. of carbonic oxide in lUU c.c.; after an 
hour, 9*2 c.c. ; after two hours, 10*0 c.c. ; and after two hours and a 
half 9*3 c.o. With the proportion of carbonic oxide specified, the 
volume absorbed by the blood becomes practically constant after an 
honr. 

With a mixture containing only 10 c.c. of carbonic oxide in 100 
litres, the law of absorption is different and the proportion of carbonic 
oxide in the blood gradually increases. After half an honr, 100 c c. 
contain 1*42 c.o. of the gas ; after an hour, 2*05 c c. ; after an hour 
and a half, 2*9 c.o. ; aftei* two hours, 3*15 c.c. ; after two hours and a 
half, 3-6 C.C. C. H. B. 

Bebavionr of the Phosphorus in the Digestion of Casein. 
By E. Salkowski (Exper, iStat. Record^ 5, 428 ; from Oentr. Med. 
Wise,, 1893, 385 — 386). — It is frequently stated that in the pepsin 
digestion of casein the phosphorus is not dissolved, hnt is separated 
as insoluble paranuclein. The author finds that much of the phos- 
phorus is dissolved by the digestive fluid, and that only about 15 per 
cent, is contained in the paranuclein. It may therefore he assumed 
that the phosphorus has a definite function. "N, H. M. 

Absorption of Iron. By A. B. Macallum (J. Physiol, 16, 
268 — 297). — The experiments consisted in administering iron com- 
pounds to animals, and by microcheniical methods determining 
whether the absorbing cells of the alimentary tract take up any. 
Inorganic compounds were found to bo absorbed. If the dose is 
small, absorpuon occurs only in a small part of the duodenum 
adjacent to the pylorus. With larger doses the area increases. With 
small doses, the iron of the unabsorbed salt is precipitated by bile and 
other secretions as hydroxide, which is not assimilable; large doses 
first destroy the alkalinity of these liquids, so that the excess of salt 
remains in solution and undergoes absorption. 

The intestinal epithelium cells transfer the absorbed iron at once to 
the underlying elements, hut if the dose is large the epithelial cells 
will still be found containing some. Although some of the sub- 
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epithelial leucocytes appear to carry it into the general circulation, 
probably the more impoi’tant agent in the transference is the blood- 
plasma. 

Marfori’s albuminate and the commercial “peptonate” of iron, 
when administered to guinea pigs, stimulate the leucocytes to invade 
the epithelial layer of the villi. 

Of the organic iron compounds belonging to the chromatin or 
nuclein class, that present in egg-yolk (Bunge’s heematogen) under- 
goes absorption. For several days after feeding, the cytoplasm of the 
Hver cells yields marked evidence of an iron-containing chromatin. 
The mode of absorption of the yolk chromatin is obscure, and appeal’s 
to be connected with the absorption of the fat with w’hich the iron 
compound is closely associated in yolk. W, D. H. 

Influence of Ichthyol on Metabolism. By 0. Helmees 
(Yirohow's Archk^ 135, 135 — 146). — Ichthyol influences the meta- 
bolism of proteid in the human body only in a slight degree. Its 
action, such as it is, is to diminish the decomposition and favour 
the assimilation. 

About a third of the sulphur in the drug circulates in the body 
juices, and is excreted finally in the urine. That which passes from 
the body by the fseces has also in part circulated in the body, and is 
excreted by the intestinal glands. W. D. H. 

Dietetic Value of different Kinds of Bread. By G. Menicanti 
and W. PaAUSNiTZ {Zeit Biol,^ 30, 328 — 367). — ^Bread made with 
yeast leads to smaller formation of fseces than bread made with the 
same flour with leaven ; wheat bread is also better in this direction 
than rye bread, whilst bread made with a mixtnre of wheat and rye 
flour is intermediate. Bread made from the decorticated grain also 
loads to a less abundant excrement. This excrement appeal’s to be for 
the most part due to the residues of intestinal juice, and not so much 
to unabsorbed food. The harder the bread, and the coarser the 
flour, the greater is the amount of intestinal juice secreted. The finer 
German meals used contain particles averaging OT to 0T4 mm. in 
diameter, hut reference to other writers shows that the size varies 
considerably in different parts of the country, W. D. H. 

Influence of Sugar and of SmoMng on Muscular Work. By 
V. Haelbt (J. Bhysiol, 16, 97 — 122 ; and Proc. Boy. Soc., 54, 480). 
— The experiments were performed with Mosso’s ergograph, and shol7 
that the periods of digestion, as well as the kinds of food, have a 
marked influence on voluntary muscular energy ; but, irrespective of 
this, there is a periodical diurnal rise and fall in the power of doing 
work, the minimum being about 9 A.M., the maximum about 3 f.m. 
Regular muscular exercise increases the size and power of the 
muscles, and delays the onset of fatigue. The amount of work per- 
formed on sugar alone is almost equ^ to that obtained on a full diet, 
but fatigue comes on sooner. Sugar acts as a source of muscular 
energy when taken alone, or in addition to other articles of diet. 
Moderate smoking may have a slight influence in diminishing the 
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power of doing mnscnlar work, but it stops neither the morning rise 
nor the evening fall. W. D. H. 

Asparagine in the Organism. By J. Lewinsev (Ohem. Oentr., 
1894, i, 63— 64; from Gentr. Med, Wise., 1893, 709— 718).— In the 
quantitative estimation of amido-acids, such as asparagine, by 
Schnitzels method, in which half the contained nitrogen is eliminated 
as ammonia, and the other half as aspartic acid, concentrated hydro- 
chloric or sulphuric acid has hitherto been used ; the present research, 
however, shows that it is better to employ 20 per cent. acid. 

After removing the proteid matter from blood or organs, asparagine 
or aspartic acid can be precipitated by copper acetate ; the copper 
precipitate contains 60 to 80 per cent, of the amido-acid. From the 
copper precipitate, the percentage of asparagine can be reckoned from 
the amounts of copper and nitrogen The estimation of asparagine 
is not possible by this method in organs, on account of the varying 
amount of extractive nitrogen they contain. 

After feeding a dog on asparagine (4 to 6 grams per kilo, of body 
weight), asparagine could not be found in the liver, spleen, or carotid 
blood. The blood, however, shows an increase of extractive nitrogen 
up to the fifth hour after the dose, when the absorption maximum 
appears to occur. In six hours, two-thirds of the aspara^e given is 
excreted as urea. W. D. H. 

Froteids of Spleen and Thyroid,^ By F. Goueiat (/. Phyeiol, 
16, 23 — ^33). — ^A full account of experiments, already published in a 
preliminary communication (Abstr., 1893, ii, 425). W. D, H. 

Effect of Galoixim Phosphate in Food on the Ash of Milk. 

By J. iNTEUMANN (Easper. Stat. Eecord, 6, 639 — 640 ; from Milch Zeit,, 
22, 701 — 704). — ^Three cows had each 100 grams of calcium phos- 
phate added to their usual food — ^brewer’s grains (22*5 kilos.), hay 
(4 kilos.), oat straw (2 kilos.), and salt (20 grams). The experiment 
lasted about 6 weeks. The average percentage amount of lime and 
phosphoric acid in the milk, before and after adding the phosphate to 
the food, was as follows : — 

CaO. PA- 

Without calcium phosphate 0T479 0T960 

With „ „ 0*1592 0*2132 

An experiment which^ lasted less than two weeks gave no definite 
results. 

The results indicate a slight increase in both constituents, both 
percentage and absolute, when calcium phosphate is given with a 
food already containing sufficient amounts of ash constituents. The 
increase is only apparent after three or four weeks, which perhaps 
accounts for the negative results obtained by others. The production 
of so-called “ phosphate-milk ” with a high percentage of phosphate 
is considered impossible (compare Abstr., 1893, ii, 582). 


K H. M. 
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Combinations of Chlorine in Urine. By A. Berlioz and E. 
L^pinois (/. PJiarm,^ 29, 288 — 296). — ^In addition to mineral chlor- 
ides, the urine contains organic compounds containing chlorine. This 
fact is of importance in determining the variations in the amount of 
chlorine in healthy and pathological urines ; and still more valuable 
would be the result if it were possible to simultaneously examine the 
chlorine compounds in the gastiic Juice. W. D. H. 

Odour of Benzoic acid. By J. Passy (Gompt rend,, 118, 481 — 
482). — Benzoic acid, prepared by various methods, h^ no odour 
while in the crystalline condition, but if volatilised in tbe vapour of 
water, or dissolved in dilute alcohol, or if a solution in a 0*6 per cent, 
aqneous solntion of sodinm chloride is inhaled in the form of spray, 
the characteristic odour is at once perceived. These results, together 
with the observations previonsly made on coumarin, vanillin, Ac., 
indicate that apparently inodorous substances may be divided into 
two groups, namely, those that are truly inodorous under various con- 
ditions, and those that are only inodorous under certain particular 
conditions, but distinctly odorous under other conditions. 

C. H. B. 

Action of Salts on Tubifex Rivulormn. By S. Ringeb and H. 
Saixsburt (Jl Physiol,^ 16, 1 — 9). — In a former series of papers, the 
authors have shown the importance of calcium salts in vital and 
coagulation processes, and the antagonism existing between calcium 
and potassium. The present experiments on the fresh-water worm 
Tub^ex rivulormi confirm and extend these observations. In tap 
wato, tbe worms live an indefinite time; in distilled water they are 
dead and disintegrated within 24 hours. That it is the minute 
quantities of calcium salts in the river water which prevents this dis- 
iategratiou is shown by adding a calcium salt, in small quantities, to 
distilled water ; in this the worms live a long time. The quantity of 
calcium salt may, however, be increased enormously without any 
untoward result, it being very indifferent to tbe tissues. Calcium 
salts, both in minimal and massive doses, antagonise the paralysing 
infiuence of potassium salts ; and whilst a minimal dose of calcium 
salt has extraordinary powers of inhibiting tbe action of large 
quantities of potassium salts, a massive dose of the latter is most 
easily overcome by a massive dose of a calcium salt. 

Sodium contrasts with potassium in the relative feebleness of its 
action, maintaining its chapter as an indifferent element. 

W. D. H. 

Effect of Hydrogen Cyanide on different Insects. By R. 
SoHMiDT (Exper, Siat. Record, 5, 593 — 594; from Califs 8tat jEq?., 
1891-92, 233—237). — A number of ins&ts (24 species) were exposed 
to the action of hydrogen cyanide ; it was found that some of the 
Ooleopiera were alive after 68 minutes. The effect of the gas and the 
time of exposure is given in tables. K. M. 



OytQ 


Chemistry of Vegetable Physiology and Agriculture. 


Effect of Potassixun Salts on Nitrification. By J. DtriaoirT and 
J. Crochetelle (Oompf. rend., 118, 604 — 606; compare this voL, ii, 
116). — In the first experiments, novr described, moor soil (con- 
taining humns 18*5, lime 0 285, per cent.) was treated with varying 
amonnts of potassium carbonate and sulphate respectively, and kept 
for 20 days at about 25°. Where no potaesinm salt was added, the 
amount of nitric nitrogen formed was 24 — 25 per million ; with carb- 
onate, applied in quantities of 0*1 to 6 per cent,, the nitric nitrogen 
increased to 47 (with 0 1 per cent.), to 65 (with 0*5 per cent.), and 
to 438 with 4*5 per cent., after which it diminshed (to 407 and 375) 
with 5 and 6 per cent, respectively. The results with potassium 
snlphate were very irregular, the nitric nitrogen being raised to 60 
per million of soil with 0*5 per cent, of sulphate, whilst with the 
larger quantities (up to 5 per cent.) the amounts varied between 18 
and 27 per million. 

When, however, calcinm carbonate (2*5 per cent.) was given to the 
soil, in addition to the potassium sulphate, there was a regular and 
marked increase in the amount of nitric nitrogen produced; for 
example, with no calcium carbouate or potassium sulphate, 26 parts 
of niiiio nitrogen was produced; with carbonate alone, 30 parts; with 
carbonate and 0*6 per cent, of snipbate, 75*6 parts; with carbonate 
and 6 per cent, of sulphate, 189 parts per million. Potassium 
sulphate is, therefore, rendered efficacious by the presence of calcium 
carbonate, with which it undergoes decomposition, yielding potassium 
carbonate. The change is very rapid. Thus, a solution of potassium 
sulphate filtered through moor soil is almost colourless, but when 
calcium carbonate is added the solution becomes coloured, especially 
when the amount of potassium sulphate is increased. 

The results are of practical importance in horticulture when soils 
rich in humus are employed. N. H. M. 

Prodticlaoii of Ammonia in the Soil by Microbes. By B. 
Harchal {Bull, Acad, roy. Belg.^ [3], 26, 727 — 771). — Two lots of 
soil (250 grams), to which a 10 per cent, of albumin solution 
(2 6 C.C., containing 0*001 per cent, of ferrous snlphate to prevent 
coagulation) had been added, were sterilised. The one was kept 
sterilised, whilst the other was inocnlated with a few c.c. of soil 
extract. After 20 days, the sterilised soil, like the soil at the com- 
mencement, contained only traces of ammonia ; the inoculated soil 
contained 34*2 milligrams of ammonia. This confirms the results 
obtained by Miint 2 s and Condon (Abstr., 1893, ii, 291), showing that 
ammonia is produced in soil by microbes and not by a chemica. 
process. 

A number of moulds, yeasts, and bacteria were isolated from soils oi 
different kinds, and their a.ction in dOute albumin solutions determined. 
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As regards bacteria, Bacillus arboreseens^ B. colt communis var., B, 
jignranSy B. jiuorescm^ pufidus, and Uqiiefaciens, B. me^enteriotis 
gatits, B, mycoideSi B, suhtilis, B» terino^ B, jantJiimis, Micrococcus 
albicans, Broteus vulgans, and Sardna lutea, all produced mnch am- 
monia. Most of tbe other bacteria produced some ammonia ; but a 
few (a non-liquefying Brotetis and a long, liquefying bacillus) gave 
no ammonia. The organisms whicb produced no ammonia developed 
only slightly. Ammonisation thus difEers from nitrification in being 
brought about by a very large number of microbes. 

In many cases, the amount of ammonia formed was determined ; it 
was found that B, mycoides was much the most active of the soil 
organisms. 

About 30 moulds were isolated, and their action on albumin in- 
vestigated, with tbe result that nearly all were found to produce 
ammonia. The most active was Oephahthedum rosetim, which pro- 
duced 25 milligrams in 50 c,o. in two weeks. It is supposed that in 
arable soil, where moulds are present only in small amounts, the action 
of bacteria must predominate, ^yhilst in humus, and soils rich in 
organic matter, there is no doubt that the moulds take an active part 
in the mineralisation of organic nitrogen. 

The Bacillus mycoides (first described by Flugge as “ Erde Bacil- 
lus ’*), being evidently the most important, was further investigated. 
It occurs constantly in surface soils, and is present in the air and in 
natural waters. In decomposing ^bumin, it produces a strongly 
alkaline solution, due to ammonium carbonate ; the carbon is mainly 
converted into carbonic anhydride, but formic, propionic, and butyric 
acids are formed in small quantities ; the sulphur is oxidised to 
sulphuric acid. ITo hydrogen or nitrogen are eliminated in the free 
state. Slight alkalinity is favourable to the development of the 
bacillus, but it will develop in solutions containing 0*05 per cent, of 
sulphuric acid, although not in presence of 0*1 per cent. It will also 
develop in 0 2 per cent, solutions of potash. A temperature of 30® is 
the most suitable ; below 5® only traces of ammonia are produced, and 
at 42® none at all. The bacillus will not develop in an atmosphere 
of hydrogen or carbonic anhydride except in solutions of organic 
matter and nitrate. Under these conditions, it develops well, the 
necessary oxygen being obtained from the nitrate, which becomes 
reduced to nitrite and ammonia. As regards the action in nitro- 
genous matter other than e^g-albumen, the bacillus decomposes other 
proteids, also leucine, tyrosine, creatine, and asparagine, but not urea ; 
it also fails to develop in solutions of ammonium salts and nitrat^, 
except under the conditions already described. When B, mycoides is 
grown in solutions of albumin and carbohydrates, the solution bwomes 
turbid, shows an acid reaction, and the albumin is precipitated- 
Acid is formed when glucose, saccharose, lactose, dextrose, and 
starch are employed, slightly with inuline, but not with gums. The 
reaction is not definite ; under the influence of a zymose secreted by 
the microbe, the albumin redissolvea, and the solution eventually 
becomes alkaline. 

It is concluded that “ nitratation of soil nitrogen is preceded by 
“ ammonisation,” followed by “ nitrosation,” and that the ammonia 
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piodacmg Tjacillus can act both, as an oxidising and as a reducing 
agent according to the conditions. iN. H. M. 

Vegetable Cell Membranes. By E. Schulze (Zeit, physiol, 
Ohem,, 19, 38 — 69 ; compare Abstr., 1890, 283 ; 1892, 907). — ^The 
cell membranes, prepared from various seeds by removal of fat and 
proteid matter by dilute sodium hydroxide, were in confirmation of 
previous researches found to consist very largely of hemi-celluloses. 
These, by treatment with dilute mineral acids, yield a pentose 
(arabinose, or xylose in different cases), and often galactose in addi- 
tion. The seeds of the blue lupin were those to which special atten- 
tion was directed ; the yield of galactose here is very great. Pento- 
san, galactan, and mannan appear to be very widely distributed, 
and act as the mother substances of the r^pective carbohydrates. 

Quantitative analysis gave the following results. 


Ptoteids (1^ X 6*25) 7*26 

Organic material free from N 89*86 

Ash 2*90 


100 00 

Another analytical point made out is the very low percentage of 
cellulose ; in the case of the blue lupin, it is only 3 9 per cent. 

E. Gilson (La Cellule^ 9, 397 — 440), in a recent investigation of 
cell membranes in planrs, doubts the existence of mannoso-cellnlose, 
and describes a substance he calls paramannan, which, mixed with 
cellulose, constitutes mannoso-cellnlose. The author’s previous 
views on the subject are here upheld. Gilson’s paramannan is prob- 
ably not identical with mannoso-cellnlose, but is a hydrate of it. 

The paper concludes with a classification of the constituents of cell 
walls. The author I'ccommends that the term cellulose should be re- 
stricted to dextroso-cellulose, that is, to cellalose which yields dex- 
trose, and the other celluloses should be called hemi-celluloses. In 
addition to these, amyloid and mucus-yielding substances are present, 
!Reiss has designated mannose (seminose) reserve cellulose^ that is, it 
is dissolved and used in the growth of the seedling ; this term, how- 
ever, must be extended to include part at least of Ihe hemi-celluloses, 

W. D. H. 

The Taking Up of CaLcinm Chloride by Plants. By E. 
Jbnsch (ZetL angw, Ohem,, 1894, 111 — 112). — Baspberries and 
strawberries growing round the edges of puddles below tbe Schwarz- 
berger smelting works, in the Erzgebirge, were noticed to be gener- 
ally of an unusually large size. The plants growing on the drier 
places generally had badly shaped fruit covered with a white sub- 
stance, whilst the fmit of the plants nearer the water was veiy 
large and brightly coloured. All the fruit differed from that of 
more distant plants in being more quickly perishable. The fruit and 
stems, especially of the raspberries, tasted strongly of calcium chloride ; 
the leaves only slightly. The origin of the ^cium chloride was an 
accident which had taken ^laoe six months previously, when a 
quantity of a solution of calcium and copper chlorides fiowed out of 
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an extracting drum over the ground. The following analyses are 
given. 


Dry matter. 

Ash. 

01. 

Healthy raspberries • • 

17-41 

0*88 

— 

Diseased „ from dry ground 

1V52 

1-96 

0-20 

., „ ,, damp „ 

Strawberries, healthy 

8-35 

1*52 

0*18 

12-03 

0*72 

- — 

„ diseased 

7’16 

1*24 

0*04 


All the ashes contained traces of copper. N. H. M. 


Analytical Chemistry. 

Modified Litre Flask. By W, B. Giles (Ohem, News, 69, 99 — 
100). — In the neck of the flask above the litre mark, the author pio- 
vides an enlargement, and a second mark indicates an additional 
volume of 100 c.c. When preparing a solution, 1100 c.c. is allowed 
for, and the solution made rather too strong, the 100 c.c. in excess 
serving for the necessary standardising tests, and, as exactly a litre 
remains, the final adjustments to the desired strength are much 
facilitate. B. A. L. 

Use of Sodium Hydrogen Tartrate in Alkalimetry. By A. 
Bokntraegee {Zeit amjw. Oh&m,, 1894i, 54 — 55). — ^The author, in 
reply to several critics, states as his opinion that sodiom hjdro^n 
tartrate when pure is the most suitable substance for standardising 
normal alkalis. L. db 

Detection of Free Mineral Acids in presence of Organic 
Acids. By E. Nickel (OAem. Zeit., 17, 1670). — ^The author recom- 
mends the following process for the detection of, say, hydrochloric 
acid in vinegar; — The sample is mixed with a large quantity of 
phloroglncinol, and then boiled for a while with a piece of pine wood 
or bamboo. After further contact for abont 12 hours, the w'ood will 
assume the well-known characteristic colour if any free mineral acid 
be present. L. be K. 

Hstunation of Iodine in Presence of Bromine and Ohloxine. 
By M. Geoger (Zeit, angw, Chem,j 1894, 52 — 54). — The process is 
based on the fact that alkali iodides are converted into iodates by the 
action of potassium permanganate, whilst bromides or chlorides are 
not affected. 

The solution, which should contain no ammonia, is heated on a 
boiling water bath, and a 4 per cent, solution of potassium perman- 
ganate is added until the supernatant liquid turns decidedly red. 
The excess of permanganate is then reduced by adding a few drops of 
alcohol. The liquid is filtered and the precipitate thoroughly washed 
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by decantation. The author recommends working: on a small quan- 
tity of the iodide mixture, so as to have only about 0*05 giram of 
iodine present; otherwise there is too much precipitate, and the 
washing talces a very long time. The filtrate, after cooling, is mixed 
with 0 6 gram of potassium iodide, acidified with hydrochloric acid, 
and the liberated iodine is then titrated with sodium thiosulphate. 
One-sixth part of the iodine found was originally present in the 
sample. To estimate iodine in the crude article, 0 5 — 1 gram is dis- 
solved in its own weight of sodium hydroxide contained in a little 
water. The solution is made up to 260 c.c., and 25 c.c. is pipetted off 
and treated with permanganate as directed. The test-analyses are 
very satisfactory. L. be K. 

Detection of lodates in Alkali Iodides. By M. Spica (Qazzetta, 
24, i, 91 — 95 ; compare Robineau and Bollin, Abstr., 1893, ii, 183). 
— Small quantities of iodate in potassium iodide, employed for 
medicinal purposes, may be detected by taking advantage of the fact 
that barium iodate requires 1736 parts of water at 15“ for its solution. 
Any precipitate deposited on adding barium chloride to a solution of 
potassium iodide may be due to the presence of a carbonate, iodate, or 
sulphate. If the precipitate consists of barium iodate, it should be 
soluble in hot concentrated hydrochloric acid, and should again sepa- 
rate on diluting with water. 0*002 gram of potassium iodate in 
100 grams of potassium iodide can he detected by this test. 

W. J. P. 

Estimation of Ammonia in Presence of Sulphides or Cyan- 
ides. By B. Henry (Bull, Soc. Ohlm, [3], 9, 1018). — In the nsual 
method of distillation with alkali, appreciable quantities of hydrogen 
sulphide or cyanide are liable to pass over when sulphides or cyanides 
are present. These should, therefore, be precipitated with basic lead 
acetate before distilling- Jn. W. 

Estimation of Nitric add •vnth the Nitrometer. By E. Henry 
(BulL Soc. [3], 11, 24 — 27). — In the ordinary forms of nitro- 
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meter suitable for the analysis of solids, the funnel is usually ground 
into the main tube, and is liable, therefore, on the one hand, to be 
blown out by the evolved gas, or, on the other hand, to be crushed 
by the fingers of the operator. This defect is remedied in the in^a+ru- 
ment depicted. The funnel forms an extension of the i*eaction 
tube, and the solid is dissolved in it, instead of in the latter. The 
upper end, for this pnrpo«e, is stoppered, and the tap at the lower 
end provided with a channel of unusually large diameter. "Wheu the 
substance is completely dissolved, the solution is washed into the 
mercury tube with sulphuidc acid in the usnal way. The reaction is 
best carried out at a low pressure to diminish the error due to dissolu- 
tion of nitric oxide in the acid. Jx. W. 

Detection of Nitrites in Urine. By A. Jolles (ZeiY. a7iaL 
Cheni., 3.2, 762 — 766). — In consequence of the absorption of iodine by 
both the normal and pathological constituents of ui‘ine, the usual test 
for nitrites with potassium iodine and starch paste is not sufficiently 
sensitive, especially in view of the poisonous effect of tlie inbrodu - 
tion of mere tiaces of nitrites into tlie blood. The lower limit of the 
tesb is not constant, but in a specimen of albuminous urine experi- 
mented with, no smaller quantity than 0*003 gram of N2O3 in 10 c.c. 
could be detected. The reaction with sulphanilio acid and a-naph- 
tbylamine will detect 0*000032 gram of 'N%Oi in 100 c.c. The urine 
must be decolorised by warming to 40° and shaking with a pinch i f 
blood charcoal. 100 c.c. is then placed in a cylinder with a good 
ground stojiper, acidified with snlphuric acid, then treated with 1 c c- 
of Bulphaniliti acid, and, after a few minutes, with 1 c.c. of a-Tiaj»h- 
thylamine, ami the cylinder stoppered air-tight. With the above 
quantity of nitrite, the rose-red colour requires 25 minutes for develop- 
ment. 

Schiiffer’s reaction (see Deventer, Abstr., 1893, ii, 298) is almost 
equally sensitive, and can be applied to as little as 3 c.c. of the de- 
colorised urine. This quantity is mixed in a t«sb tube with an 
eqnal volume of acetic acid (1 : 10) and then 2, or at most 3, 
drops of potassium ferrocyanide (1 : 20). Tn presence of a nitrite, a 
yellow colour results from the oxidation of the ferrocyanide to ferri- 
cyanide. Tor highly dilute solutions of nitrites, the author is unable 
to confirm Deventer’s quantitative results, and can suggest no betb r 
means for quantitative estimation than Trommsdort’s zinc iodide- 
starch method), applied to the decolorised urine, and executed as 
rapidly as possible. The most suitable quantity of the Trommsdorf 
solution to be used must be ascertained in each case as it is not con- 
stant. M. J. S. 

Kapid Method for the Estimation of Phosphorus in Titani- 
feroTis Iron Ores. By 0. Baskerville (/. Anal , and A^L Chem.^ 7, 
194 — 196). — 2 grams of dried and hnely-powdered ore is thoroughly 
mixed with 20 gi*ams of a mixture of 10 pai'ts of sodium carbonate 
and i part of potassium niti*ate and fused in a spacious platinum 
crucible. AfW cooling, the ms^ is repeatedly boiled with wacar, 
and the liquid, measuring about 300 c.c., is filtered, the insoluble 

YOL. LXYJ. ii. 20 
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m«tter being well wasbed with, hot water ; 25 o.c. of solution of ferric 
chloride, containing about 0*1 gram of iron is added ; the solution is 
acidified with hydrochloric acid, boiled, and precipitated with am- 
monia, After collecting and washing, the iron precipitate is dissolved 
in 40 c.c. of hot nitric acid (sp. gr. 1*43), 25 c.c. of strong ammonia is 
added, the liquid heated or cooled to 85®, and mixed with 30 c c 
of molybdate solution. After well shaking for five minutes, the 
molybdate precipitate is collected, and finally titrated according to 
the Manby-Handy method. L. de K. 

Estimation of Phosphoric acid by titrating the Molybdic 
Precipitate. By H. PniBERiox {Ch&m, Oentr.^ 1804, 1, 105; from 
/. Amer, GTiem, Soc., 15, 382 — 895). — 1 gram of the phosphate is 
di^'Solved in nitric acid and diluted with water to 250 c.c. ; 25 o.c. is 
neutralised with ammonia, and then mixed with 5 c.c. of nitric acid 
(sp gr. 1*4) ; 10 c.c. of a saturated solution of ammonium nitrate and 
20 c.c. of water is next added, and the w'hole heated to boiling. An 
aqueons solution of ammonium molybdate (90 grams per litre) is now 
added in portions of 5 c c. as long as a precipitate is produced. This 
is washed by decantation, a filter being also used, and then dissolved 
in a known volume of standard alkali. After adding phenolphthalein, 
the excess of alkali is titi‘ated back with standai'd acid. 

If 1 c c. of the alkali is to correspond with 0*001 gram of pIio«*- 
phoiic anhydride, its strength should be 0*32(55 — normal. 

L. BE K 

Decomposing Silicates by Concentrated Hydrochloric acid 
under Pressure. By P Jannasch (Zeit, anog, Ghem,, 6, 72). — 
The author claims prioiity fnr this method, which is effected in a 
platinum cylinder contained in a glass tube, the pressure on which is 
equalised by enclosing it in a Mannesmann tube containing ether. 

A. Gr. B. 

Solvent Action cf Tartrates on Metallic Hydroxides. By H. 
ST. Warren (Chem. N^ws, 69, 125). — The author points out that tlie 
solvent action of normal tartrates is not restricted to the hydiuxides 
?nd carbonates of feri*ic, cupric, and antimoniaoal origin, but extends 
also to the ferrous, zinc, manganese, nickel, cobalt, chromium, alu- 
minium, barium, strontium, magnesium, calcium, bismuth, and tm 
p*ecipita<es. As legards the last two metals, this point appears to be 
frequently overlooked by analysts ; cadmium carbonate is pmctically 
insoluble in this medium, and may therefore be separated from the 
copper compound by digesting such a mixture with a noimal tartrate. 

D. A. L. 

Electrolytic Separations. By E. P. Smith (Zezt anorg. Ghem , 
6, 40 — 42 and 43 — 44). — It is pointed out that IVendenberg’s 
observations on this subject (Abstr., 1898, ii, 506) are not new, but lu 
most cases confirm the work of Smith and his collaborators. 

The second paper is a continuation of a discussion with Classen. 

A. G, B. 

Electrolytic estimation of Copper in Invert-Sugar Deter- 
minations. By B. B. Boss (/. Anal, an^ AjjpZ. Ghem.. 7, 83 — 86), — 
The author has modified Formanek’s process ani operates as folio v\b. 
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Th.e precipitation of the cuprous oxide is effected in a beaker, and the 
precipitate is at once brought upon an asbestos filter in an ordinary- 
tunnel, and washed with hot water. The precipitate need not be 
completely ti*ansferred to the filter, which is replaced in the beaker, 
and the funnel is then rinsed with weak niti'ic acid containing 4 c.c. 
of acid (sp. gr. 1 42) to 100 e.c. of solution. The acid is added to 
the contents of the beaker until thei'e is about 200 c.c. of liquid, 
and, after the platinum electrodes are introduced, oonneotion is 
7nade with a battery giving a cuirent equivalent to 0 5—0*7 c.c. of 
electrolytic gas per minute. The ano^e employed is a flat spiral of 
platinum wire of Luckow’s pattern, and rests on the bottom of the 
beaker, whilst a vertically snspended platinum cylinder of the usual 
form receives the deposit of copper. It is not necessary to wait until 
the cnprous oxide has completely dissolved before closing the circuit. 

The test analyses show the remarkable accuracy of the method. 

L. DE K, 

Eapid Analysis of Blast Pnmace Slag. By O. Textor (X 
Anal, and Appl, Ohem., 7, 257 — 262).^Tlie author estimates the 
silica and alumina in the usual manner by evapoiuiing quickly 0*5 
gram of the slag with hydrochloric acid, &c. Whilst this is going on, 
1*325 grams of the slag is dissolved in dilute hydrochloric acid, 
oxidised with a few drops of nitric acid, i*endered alkaline with 
ammonia, and diluted to 530 c.c. After filtering, 200 c.c. (=0 5 
gram slag) is used for the estimation of the calcium by the perman- 
ganate process. 250 c.c. is mixed with excess of ammonium oxalate 
diluted up to 300 o.o., and filtered, 240 c.c. of the filtrate (0*5 gi*am 
slag) is precipitated with ammonia and sodium phosphate, and the 
precipitated ammonium magnesium phosphate washed -with dilute 
ammonia. To save time, the precipitates of the silica, alumina, and 
magnesium phosphate are washed with the aid of the filter pump,, 
and burnt moist. The alumina may contain traces of iron and the 
magnesia traces of manganese, but these do not as a rule appreciably 
affect the results. Sulphur existing as a sulphide may be estimated 
by treating 0*5 gram of the slag with standard iodine in presence of 
hydrochloric acid. The excess of iodine is then titrated in the usual 
manner. 

The author does not pretend to great accuracy, hut claims to make 
satisfactory analyses of several samples within a couple of hours. 

L. DB K. 

Separation of Ferric, Manganous, Calcimn, and Magnesium 
Phosphates. By R. Seeliger (Chem, Cenfr., 1894, i, 107 — 108; 
from Fharm, Genfr.^Halle [2], 14, 685 — 687). — ^Ahout 0*3 gram of 
the mixed phosphates is fused in a platinum crucible with 10 times 
its bulk of an intimate mixture of sodium carbonate, potassium 
nitrate, and silica, first over a Bunsen burner, then over a blow- 
pipe. After cooling, the mass is lixiviated with hot water and any 
potassium manganate is reduced by passing a few bubbles of 
hydrogen sulphide. The insoluble matter is dissolved in hydro- 
chlorio acid, and, after adding a slight excess of sodium carbonate, 
mixed with the main liquid. After boiling, the mixture is left for 12 
hours, when the bases will have been precipitated as carbonates and 
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silicates, the plLOsphorio acid being contained in the alkaline liquid, 
from wbicb it may be precipitated by magnesium mixtnre after re- 
moving the silica. 

The bases are dissolved in hydrochloric acid, the silica rendered 
insoluble, and the hydrochloric acid filtrate neutralised with ammonia ; 
the iron and manganese are then precipitated by boiling with sodium 
acetate and bromine. The filtrate containing the lime and magnesia 
is first evaporated to a small bulk, in order to remove any remaining 
traces of manganese, and then treated as usual. The iron is finally 
separated from the manganese by the acetate method. 

L. JDE K. 

Separation of Nickel and Cobalt in Steel Analyses. By 
H. V. JUPTNER {Ghem, Gentr., 1894, i, 229 — 230; from Osferr. Zeit 
Berg. 41 , 616). — Presenins bas proved that small quantities of 

ferrio oxide may be completely separated from cobalt and nickel 
oxides by addinor to the hot solution ammonium chloride and excess 
of ammonia. The precipitate must, however, be fi*eed from impurities 
by redissolving in hydrochloric acid and re precipitating with ammonia 
for a second and third time. The nickel and cobalt are then pre- 
cipitated by ammonium sulphide, the mixture being finally neu- 
tralised with acetic acid. The author fully confirms the accuracy of 
the method, which gives good results even if the iron exceeds the 
nickel and cobalt by 200 to 1. If manganese be present, a slight 
excess of acetic acid should be added. The process also works in 
presence of alumina. L. be K. 

Separation of Thorinin from the Rare Earths of the Cerium 
and Yttrium Groups by means of Potassium Nitride. By 
L. M. Denitis and P. L. Kortrioht (Amer. Ghem. J*., 16, 79 — 83). 
— The authors find that when potassium nitride, KNs, is added 
to a neutral or nearly neutral solution containing thorium aud its 
allied earth metals ; the thorium is precipitated as hydroxide (hydro- 
gen nitride being liberated), whilst the other earth metals remain in 
solution. The precipitated thorium hydroxide is free from any 
appreciable quantity of cerium or other earth metals. L. T. T. 

Estimation of Organic Matter in Potable Water by means 
of Permanganate. By P. E. AiiFSsandri {laOrosi, 16, 397 — 400). 
— KubePs process for the determination of organic matter in water 
consists in boiling the water for some time with dilute sulphuric acid, 
and then titrating the boiling liquid with permanganate ; the quantity 
of organic matter present is taken to he five times the weight of 
potassium permangante which the water decolorises. 

The author proposes to use a standard solution of potassium per- 
manganate containing 0 200 gram per litre for the titration ; it is 
made np by dissolving the necessary quantity of permanganate in 
a litre of ^stilled water. 100 c.c. of the water is boiled for five 
minutes with 10 c.c. of dilute sulphuric acid, and the standard per- 
manganate is added until the colour is no longer discharged. It is 
then boiled again for 6 — 7 minutes, and if the colour disappears, more 
permanganate is added as before. The number of c.c. of this solution 
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decolorised by a litre of the water gives directly the nnmher of ceati- 
grams of organic matter per litre. A standard solution, prepared by 
dissolving 0’400 gr!im of pure crystallised oxalic acid in a litre of 
water, may be conveniently employed to determine the excess of 
permanganate added to the water. W. J. P, 

Slmnltaneons Ustimatioii of Carbon, Hydrogen, and Nitro- 
gen. By H. Malfatte (Zeit anal. Chem., 32, 754—761). — The 
method described is a modification of that of Jannasch and Y. Meyer, 
bnt is not yet perfected, the i-esnlts being still somewhat deficient in 
accuracy. Two tubes, the combustion tube and the reduction tube, 
are laid side by side in sheet-iron troughs m a Grlaser’s combustion 
furnace. One end of the combustion tube is connected with an 
apparatus for supplying oxygen, consisting of a hard glass tube con- 
taining strongly dried potassium chlorate and cupric oxide, a Y-l^Tibe 
containing 50 per cent, potash solution, and serving both as a counter 
and as a pressure gauge by having its lower limb connected with a 
mercury reservoir; a U-tube containing soda lime, calcium chloride, 
and large plugs of cotton wool, and then a good glass stopcock. Tlie 
combustion tube contains in order, oxidised copper spires, the boat 
with the substance, 16 cm. of reduced copper, obtained by wrapping 
fine-grained scale copper oxide in copper gauze, and reducing by 
methylic alcohol, a short plug of silver gauze, and lastly 25 cm. of 
scale copper oxide. Next in order follow the usual absorption vessels, 
but between the calcium chloride tube and the potash bulbs there is 
inserted a Y -tube, whose lower limb is connected with a mereuiy 
reservoir by thick walled oaoutcbono tubing a meter in length. 
Following the Liebig’s bnlbs comes an arrangement constructed from 
three Y*tubes and a mercury reservoir, by the adjustment of which 
communication between the combustion and reduction tubes may 
either be shut off while the air is expelled from the former by oxygen 
and from the latter by carbonic anhydride, or else the two tubes may 
be put in communication, and the carbonic anhydride supply be shut 
off. At the other end of the reduction tube, wHch is filled with scale 
copper oxide, all of which except the last 10 cm. is reduced by 
hydrogen, is attached a Zulkowsky-Ludwig apparatus to receive and 
measure the nitrogen. 

After expelling the air from the combustion tube by oxygen, and 
from the reduction tube by carbonic anhydride, while heat is applied 
to the copper oxide, the stopcock, and a clamp between the mano- 
meter and the potash bulbs are both closed, and by beating the 
copper spirals the oxygen in the combustion tube is absorbed. The 
substance is then heated, and when by its combustion a small positive 
internal pressure is indicated by the manometer the clamp is opened 
and the gases allowed to babble through the Liebig bulbs, the nitrogen 
passing on into the reduction tube. Oxygen is again admitted, and 
continued until the substance is completely burnt. During this stage 
the copper spirals in the combustion tube must be cooled so that the 
oxygen may sweep all the other gases out of the tube. All the 
oxygen which passes into the reduction tube is there retained by 
the copper, and when the cessation of the escape of gas into the Zul 

20—2 
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kowsky apparatus indicates that nothing but pure oxygen is passing 
from one tube to the other, the communication between them is 
closed, and the remaining nitrogen expelled by*carbonic anhydride. 
The whole combustion takes about an hour. Blank experiments 
must be made, since a small volume of uncondensable gas is always 
obtained, even when nitrogen is not present. On the other hand, 
traces of the nitrogen oxides escape reduction, and being absorbed in 
the potash bulbs raise the carbon results. A further error of excess 
appears to be due to the adhesion of traces of carbon and hydrogen 
to the porous copper obtained by reduction with methylic alcohol. 

M. J. S. 

Estimation of the Nitrogen in Benzene Pyridine and 
Quinoline Derivatives by Kjeldahl’s Method. By M. Kruoeb 
(J 5er., 27, 609 — 613). — The substance (0*2 — 0 8 gram) is dissolved 
in strong sulphuric acid (20 c.c.), contained in a round bottomed 
flask, heat being applied if necessaty. To the cooled solution, 
potassium dichromate is added, 0*5 gi am at a time, to the extent of 
0*5 gram more than the amonnt theoretically necessary for the oxi- 
dation. After any evolution of gas has ceased, the flask is placed in 
a cold water bath, which is then heated to boiling. The flask is kept 
there until no more gas is evolved, and is then heated on wire gauze 
with a small flame unl-il the evolution of gas ceases, and the colour of 
the mixture is a pure green; this indicates the completion of the 
oxidation, which occupies only 15 — 30 minutes in all. The ammonia 
in the mixture is now estimated in the usual way. Good results are 
obtained with compounds containing no nitrogen, that is directly 
joined to oxygen or to another nitrogen atom ; substances containing 
such nitrogen have yet to be experimented with. The advantages of 
this over the other modifications of Kjeldabrs method are (1) the 
rapidity of the oxidation, and (2) the means of telling when the 
oxidation is complete. 0. F. B. 

Apparatus for the Rapid Estimation of Combustible Gases, 
By G. G. Pond (Ber., 27, 692 — 696). — This apparatus is due to Shaw 
(Philadelphia). It consists of a pump provided with two cylinders, 
one of fixed, the other of variable, volume, by means of which mixtures 
of air. or any gas which has to be examined, with a combustible gas 
can be rapidly and accurately made, so that the resulting mixture 
contains a known percentage of the added combustible gas. This 
mixture then passes into a chamber in which it meets with a flame, 
and, if it explodes, the force of the explosion moves a piston which 
sounds a bell. In order to rapidly determine the percentage of 
combustible gas in a sample of air from a coal mine, for example, a 
mixture of pure air with coal-gas is made which will just exploue 
and sound the bell of the appaj*atus. The sample of gas is then sub- 
stituted for the air, and the amount of coal-gas added diminished 
until the limit of explosibility is again reached. The difference 
between the amounts of coal-gas added to reach this limit in the two 
experiments represents the aiaonnt of combustible gas originally 
present in the sample tested. It is claimed that the apparatus is 
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flensitive to 0*1 per cent, of combustible gas. The apparatus is also 
of value for the rapid and exact preparation of mixtures containing 
known amounts of combustible gas, and may thus be applied to the 
testing of Davy lamps. A. H. 

Estimation of Oil of Turpentine in Alcohol, by J. Perl 
(Chem, Zeit,, 17, 1851). — ^Alcohol containing turpentine will stand 
more or less dilution with water before a turbidity is produced. The 
more turpentine is present, the less will be the amount of water re- 
quired. On this fact, the author bases his process for a quantitative 
estimation of turpentine in denatured spirits. 5 c.o. of the sample is 
put into a test-glass, and water is added from a burette until a per- 
manent turbidity is produced. 5 c.c. of a 0*5 per cent, solution of 
turpentine in spirit of the same alcoholic strength as the sample is 
pnt into another test-glass, and also titrated. The mixture which 
consumes most water is the poorest in turpentine, and the author 
found that 1*1 c.c. of difference in water is equivalent to 0*25 per 
cent, of turpentine. The author also found that the turpentine can- 
not be removed by fractional distillation over lime. L. de K. 

Estimation of Alcohol in Wines. By A. Borntrabger (ZeiU 
angw. 1894, 108 — 110). — The author dilutes 100 c.c. of the 

sample with an equal bulk of water, distils off two-thirds or more, di- 
lutes tbe distillate to exactly 100 c.c., and takes its specific gravity 
at 15*5®. 

Unless the sample contains more than 0*6 per cent, of volatile 
acidity, which is rarely the case, it is not necessary to neutralise be- 
fore distillatiou. L. de 

Estimation of Phenol, By L. Zimmebnayk (/. P^arm., [5], 29, 
106 — 110). — A modification of Cfaandelot's method. The aqueous 
phenol is added to aqueous potassium hypobromite until the latter 
ceases to discolour starch paper impregnated with potassium iodide 
and sodium carbonate, the titre of the hypobromite having been 
found by a similar experiment with a solution of pure phenol of 
known strength. 

If the dilution of the phenol is not greater than 2*50 c.c- per gram., 
the result may be calculated at once from the volume used, but if 
greater than this, a correction is necessary on account of tbe lack of 
sensitiveness of the indicator. This correction is proportional to the 
squai^e of the dilution, so that its values lie on a rectangular pambola, 
y = when plotted against it. The value of the constant a, cor- 
responding with 20 c.c. of Chandelot’s hypobromite, is 0*00434. 

The approximate dilution of the phenol solution of which it is de- 
sired to ascertain the strength having been ascertained by titration, 
the value of the correction y is found from the equation and added 
to the number of c.c. required to saturate the hypobromite, and the 
actual dilution then calculated. The numbers quoted show very 
fair agreement. Tables are given to facilitate tbe correction. 

Jif. W. 
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Solubility of Lead Salts in Sugar Solutions: Estimation of 
Sugar in Sweet Wines. By J. Stern- and P. Htrsoh { Zeit . angw . 
Ohem,^ 1894, 116 — 117) — The authois have found that, on adding 
sodium carbonate to a wine containing excess of lead acetate, the 
precipitated lead carbonate more or less redissolves in excess of the 
reagent, and that this is due solely to the presence of levulo&e. 

The excess of lead is, however, completely removed by a current of 
carboxiic anhydride. L. de K. 

Gravimetric Estimation of Pentaglucoses. By E. E. Flint 
(J. Anal , and AppL Chem,, 7, 190^ — 194). — The author claims the 
priority as regards the gravimetric estimation of furfuraldehyde 
with phenylhydrazine lately proposed by Ohalmot. The majority of 
articles to be tested (plants and fodder articles) contain more or less 
of glucosides, which, on distillation with hydrochloiio acid, yield 
levulinio acid, acetone, and similar compounds ; these pass into 
the distillate, and would count as furfuraldehyde when the 
volumetric process is employed. But as these compounds do nob 
give a precipitate with phenylhydrazine, at least in weak solutions, 
the accuracy of the gravimetric estimation is not influenced by their 
presence. 

The factors for the conversion of the hydrazone into furfuralde- 
hyde, arabinose, xylose, and pentose are respectively: x 0 538; 
X 1-229 + (0 0177); x 1 031 - (0 001); x 113 + (0 0083). 
Pentose may be calculated to pentosan by multiplying by 0’^. 

L. J>E K. 

Estimation of Pentosans. By B. Hotter {Ghem. Zeit , 17, 
1743 — 1745). — 6 grams of the substance containing the pentosan — 
bran for instance — ^is distilled with hydrochloric acid of 1*06 sp. gr. 
until the distillate no longer shows the furfuraldehyde reaction with 
aniline acetate. The distillate is diluted with hydrochloric acid up to 
a definite bulk, say 400 — 600 c.o. and 20 — 30 o.c., and after the addi- 
tion of some pyrogallol, is heated in a sealed tube for two hours at 
100 — 110®. The pi^ipitate whioh forms is collected on a tared 
filter, washed, and dried at 103®. Its weight, divided by 1*974, gives 
the amount of furfuraldehyde. 

100 parts of pentosan should yield 64 parts of furfuraldehyde, but, 
owing to secondary reactions, the amount rarely exceeds 50 per 
cent. L. DE K. 

EstimatioxL of Alkalinity and Acidity of Urine. By E. 
Fbeunu and G. Toepfeb (Zeit physiol, Ohemy 19, 84 — 103). — The 
determination of the reaction oi urine is complicated by the pre- 
sence of various salts, some of which have an acid and others an 
alkaline reaction. In order to overcome this difficulty, a number of 
indicators were examined, and it was found that some are differently- 
affected by free acids and alkalis, as distinguished from ^d ?ind 
alkaline salts. The following table gives the ghief reaulta. 
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Colour produced in 


Reagent. 







1 

Alizarin. 

. 1 

Alizarin- 

Methyl- Poirier’s- 

Brilliant- 

Phenol- 


blue. 

orange. 

blue. 

crocein. 

1 phthalein. 

Free acid. . . . 

Lemon- 

Orange 

Red 1 

Blue 

Red 

, Colour- 


yellow 

1 



' IcSb 

Monosodium 

Orange 

Orange 

Orange I 

Bine 

Red 

Colour- 

phosphate 



1 

Blue 


less 

Lisodium 

i Eed 

Yellow- ' 

Yellow 

Red 

Pink 

phosphate 
Sodium hy- 

I Bed 

1 green ] 
Yellow- 

' Yellow 1 

Blue 

Red 

Colour- 

drogen car- 
bonate 

i 

green 

Bright 1 



less 

Sodium car- 

Tiolet I 

Park 


Tiolet 

1 Brown- 

, Red 

bonate 

1 ! 

green 

D-irk 

Tellow 1 


' red 

1 

Trisodium 

Yiolet 

Bright 

Tiolet 

Brown- 

Red 

phosphate 


green | 

jellow i 

Red 

red 

1 

Free alkali . . 

Deep 

Dark 


Broun 

Deep red 


Tiolet 

1 

green ' 

1 

' yellow 


1 

1 


The next table shows how the indicators may be used quantita- 
tively with solutions. 



Alkalinity, 


Acidity. 


Solntions. 

Quantity of decinormal 
HCl used in c.o. 

Quantity of decinormal NaOH 
.in e.o. 

• 

To decolor- i 
ise phenol- 
phtalem. 

To tom 
alizarin 
yellow. 

1 

To turn 
phenol- 
phthalein 
dark red. 

To turn 
i alizarin 
yiolet. 

To turn 
Poipier*8- 
blue red. 

10 c.e. of 1 per 
cent. mono- 

sodium phos- 
phate 

— 

005 

8'3o = 0-98 
per cent. 

8-3 = 1 
per cent. 

16-6 » 1 
per cent. 

10 c.e. of 1 per 
cent, disodium 1 
phosphate 

OT 

6*9 = 0-99 
per cent. 

0-1 

0-1 

6-95 - 0*99 
per cent. 

10 c.c. of 1 per 
cent, trisodium 
phosphate 

0*S * 1*05 
per cent. 

12-3 = 1 
per cent. 



0-05 

10 c.c. of 1 per 
cent. sodium 
hydrogen carb- 
onate 

OT 

11-6 = 0-99 
per cent. 

2-0 

20 

11-8 - 1 
per cent. 

10 c.e. of 1 per 
cent. sodium 
carbonate 

9-4 = 1 
per cent. 

18*3 = 0-988 
per cent. 



0-1 
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Sodium carbonate thus gives a measure of acidity, and trisodium 
phosphate of alkalinity. Disodium phosphate and sodium hydrogen 
carbonate have an acidity to one reagent equal to their alkalinity to 
another. 

Mixtures of various salts were next subjected to titration ; by using 
different indicators, a very accurate estimation of the proportions 
present was obtained. 

Three examples of the method as applied to urine are given. The 
headings of the table being the same as in the last, the results ob- 
tained were: — 


1. 10 c c. of afternoon urine — 


0*6 


12-66 

2 10 c e. of urine before meal ' — I 

1 3*7 1 

1-4 

1-4 I 

7-4, 

3. 10 c c. of urine after meal — j 

1 7 "2 

1 I 

1-2 

1 1-4 

10-8 


The first specimen of urine gave an alkaline reaction to litmus 
paper, but, nevertheless, contained a high amount of acid salts, 
whereas the second and third specimens, which were from the same 
individual, were acid to litmns paper, but still contained alkaline 
salts. It will be farther noticed in these two specimens that the 
values for the acid salts were unchanged by the meal, but that the 
alkaline salts were nearly doubled. W. D. H. 

Estimatioii of the Acidity of Gastric Jtdce. By G. Toepfer (Zeit, 
^liysioh Gliem,^ 19, 104 — 122), — The object of the present research 
was to furnish the clinical observer with a ready method by which 
titration could be employed to indicate not only the total acidity of the 
contents of the stomach but also the proportion of the various acids to 
which this is due. The plan of the investigation resembles that de- 
scribed in the preceding abstract. A large number of indicators were 
tried, first with acids, then with mixtures of these with albumin, and, 
finally, with artificial digestive mixtures, and also with the contents of 
the stomach. The following method was adopted. The reagents neces- 
sary are, (1) a decinormal solution of sodium hydroxide ; (2) a 1 per 
cent, alcoholic solution of pheuolphthalein ; (3) a 1 per cent, aqueous 
solution of sodium alizarinsulphonate ; and (4) a 0*5 per cent, 
alcoholic solution of dimethylamidoazobenzene. 

5 to 10 c.c. of the gastric mixture is placed in each of three 
beakers; to the first, two drops of phenol phthalein solution is added, 
and the sodium hydroxide run in from a burette until a quite dark-red 
is obtained, not deepened, by further addition of alkali. 

To the second portion, thi^ee or four drops of the alizarin solution 
is added, and titration again performed, until the first appeairance of 
a pare violet tint (similar to that given by 5 c.c. of 1 per cent, 
sodium carbonate with the four drops of the alizarin solution) in- 
dicates the end reaction. 

To the third portion, three or four drops of the dimethylamido- 
azobenzene solution are added, and titration performed until the last 
trace of red has disappeared, and is replaced by yellow. 

The third titration gives the value of the free hydrochloric acid. 
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The difference between the first and second titration gives the valae 
of the loosely combined hydrochloric acid. The second titration gives 
the total acidity. The total acidity minus the free and loosely com- 
bined hydrochloric acid gives the amount of acidity due to other 
factors, especially organic acids and acid salts. W*. D. H. 

Preservation of Milk for Estimation of Pat. By !il. Weibull 
(^Exper, Stat. Eecord., 5, 536 — 537 ; from Svoi^k. kemisJc. Tid^kr., 1893). 
— Potassium permanganate (60 to 100 milligrams) is added to about 
a20 c.c. of milk which will then keep for several months at 64 — 72® F. 
^SnfiScient permanganate is added to produce a dark-brown colour, the 
milk beingr shaken until it is completely dissolved ; the colour dis- 
appears in a few days when more permanganate is added. Compara- 
tive analyses with fresh milk and with milk kept 6 to 56 days, gave 
results in which the greatest difference was O'l per cent., whilst in 
eight out of eleven cases the difference \\as 0*05 per cent, or less. 

K H. M. 

Estimation of Pat in Bread. By M. Weibui.l (Exper. 
Becm'd.^ 5, 520 ; from Siensk, kemisk. Tidskr,^ 1892, N’o. 5). — Direct 
extraction of bread with ether, however long continued, gives too 
low results, owing to the fat being enclosed by tbe starch and dextrin. 
The results were lower than those obtained from the flour from 
which the bread was made. The following method is given. The 
dry powdered bread (1 — 3 grams) is boiled for an hour with water 
(15 — 20 c.c.) containing 10 drops of dilute sulphuric acid, stiiTing 
occasionally. The solution is then neutralised with marble free from 
fat, and tbe thick solution transferred to a fat-free filter paper, the 
beaker being wiped out with absorbent cotton. The paper and cotton 
are dried at 100® and extracted with dry ether for 10 hours. 

Comparative estimations of the fat in bread and in the flour from 
which it was made gave perfectly concordant results by this method. 

K H. M. 

Estimation of Asparagine. Bv J. Lewinsky {Cheyn. Cenb\y 
1894, i, 53 — 54). — See this vol. ii, 216. 

Estimation of Emetine in Badix Ipecacuanlise. By C. C. 
Keller (Chem, Cenir.^ 1894, i, 236 — 238 ; from Sohweiz, Woch. PAarni., 
31, 473-^77). — Ifif method, 12 grams of the powdered air-drieil 
drug is extracted in a suitable apparatus with ether to remove the 
fat. It is then transferred to a counterpoised 200 c.c. flask ami 
mixed with more ether, so that the weight of the latter shall bo 
90 grams. 30 grams of chloroform is then added, and after five 
minutes 10 c.c. of a 10 per cent, ammonia solution, and the whole 
shaken vigorously for half an hour. 10 c.c. of water is now intro- 
duced, and after again shaking for a few minutes, 100 c.c. of the 
clear solution is poured ofi:; the ether and chloroform are removed by 
distillation, the residue is washed a few times with a small quantity 
of ether, then dried for 15 minutes in the water bath, weighed, and 
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titrated with N/10 hydrochloric acid, 1 c.c. of which equals 0*0254 
gram of emetine. 

2w(Z method, 12 grams of the powder is put into a dry bottle and 
repeatedly shaken with 90 grams of ether and 30 grams of chloro- 
form. After 5 minutes, 10 c.c. of ammonia is added, and after half 
an hour 10 c.o. of water ; 100 c.c. of the clear liquid is then poured oft* 
and shaken in a separating funnel three times in succession with 
25, 15, and 10 c.c. of 1 per cent, hydrochloric acid. The acid layer 
is then made alkaline with ammonia and agitated twice with 60 c.c. 
of a mixture of 3 parts of chloroform and 2 parts of ether. Thi| 
solvent is removed by distillation and the residue finally titrated as 
before. L. dk K. 

Modification of Grandeaa’s Method for the Estimation of 
Humus. By H, A. Hustox and W. P. McBeipb {Exper, Stat, Itecord, 
5, 559 — 560; from Indiam Stat Xo. 46, 67 — 79). — When in- 
vestigating the black soils of Indiana, it was found that in some 
cases the extraction with ammonia by Grandean’s method required 
over a week. There was also a difiicalty of repeating experi- 
ments under the same conditions since the percolation through 
duplicate samples of the same soil was not uniform as to rate. In 
the modified method, a definite amount of soil is kept in contact with 
a definite volume of ammonia for a fixed time. The soil, after being 
washed as usual with acid and water, is washed into a 500 c.c. stop- 
pered cylinder with 500 c.c. of ammonia. After being shaken, the 
cylinder* is kept for 24 hours in an inclined position (without letting 
the liquid touch the stopper), and for 12 hours in an upright position, 
to allow the soil to settle before taking out an aliquot part of tbe 
solution. The results w'ere much, higher than those obtained by the 
original method, but soils extracted by the old method give further 
quantities of humus when extracted a second time, making the results 
nearly the same when 2 per cent, ammonia ib employed. 

In soils not peaty, the strength of the ammonia makes practically 
no difference in the i*esults, whilst with peaty soils compaa*atively little 
diffei*euce is found when the strength is 2 per cent, or more. The 
adoption of a standard temperature for the digestion is recom- 
mended. 

The results arc much more concordant than those obtained by the 
original method. 

The large number of phosphoric acid and potash determinations 
made in the ash of the esti'acted humus did not show any relation 
between the amounts of humus and of phosphoric acid and potash 
i*espectively. There is no evidence to show that either substance is 
associated with humus before its exti*action. N. H. M. 
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Molecular Refraction. By H. Jahx and G. Molleb (JZeit. 

fi sikah Cheon., 13, .385 — 397). — eontinnation of the researclies of 
idolt and Jahn (Abstr., 1893, ii, 57). The method used was the 
determination of the dielectric cons cant, this being effected by com- 
parison with that of metaxylene. The refraction also was observed 
for the Ha, H-y, and Ha lines, and the constants calculated in 

Cauchy’s formula, /i = A 4- — . In the substances observed, the 

values for (a. = dielectric constant) and A did not agree, the 
former being in all cases too high, the dispersion is anomalous. 




A. 

Amylic chloride 

2-5284 

1-3987 

Tertiary amylic chloride. . . . 

3-0737 

1-3956 

Amylic bromide 

2-4853 

1-4317 

Bthylenic chloride 

. 3*259 

1*4342 

Bthylenic bromide 

2-1940 

1-5207 

Bromoheuzene 

2-3274 

1-5339 

Chlorobenzene 

2-3504 

1-5003 

Benzylio chloride 

2-6291 

1-6146 

Ghlorotoluene 

2-3064 

1-5003 

Amylenic bromide 

2-3648 

1-4920 


The dispersion-free molecular refraction is also calculated by the 

JC — 1 1 

formula M r" As thus determined, the chloro- and bromo- com- 

ic — 2 a 


pounds of univalent radicles appear to have approximately the same 
molecular refraction, although the numbers are different for hydro- 
gen light. The displacement of hydrogen by chlorine in the 
benzene ring is attended by a great increase; also the displace- 
ment in the straight chain or in substituted benzenes, such as 
aniline, <Sfcc. The same holds in the case of the displacement by 
bromine, but as the numbers for chlorine or bromine differ greatly 
in the different series, it follows that the dispersion-free molecular 
refraction is not entirely additive, but is markedly dependent on 
the constitution. The entrance of two bromine atoms causes the 


same increase as that of one. Acetic, propionic, butyric, v^erio, 
and isobutyric acids were also examined; in this ease again the 
value obtained for the molecular refraction of acetic acid appears 
abnormally high. The dielectric constants for mixtures of different 
liquids was also observed in order to test whether the properly was 
simply additive in mixtures ; in many cases this appeared to be the 
case, but in others the found and calculated values do not agree. 

L. M. J. 


Idne Spectrom of Oxygen. By M. Eibig (Ann. Fhys. Ohenu, 
[2], 61, 747 — 760). — The measurements by different observers of the 
4oX,. LXVI. ii. 21 
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line spectnun of oxygen Lave Leen confined to single portions of tLo 
spectram, have been made by different methods, and making use only 
of small dispersions. In order to obtain a complete set of compara- 
tive results, the author has therefore undertaken a careful examina- 
tion of the complete oxygen spectrum, with the use of the concave 
grating employed by Kayser and Runge in their researches on the line 
spectra of the elements. The results are given in tabular form, and 
compared with those of Schuster, of Deslandres, of Trowbridge and 
Hutchins, and of Hartley and Adeney. Ho relationships between the 
reciprocals of the wave lengths, such as those obtained by Kayser 
and Runge in the case of other elements, are in any way evident, and 
a comparison with the solar spectrum also shows an absence of general 
coincidence between the lines of the oxygen spectrum and that of the 
sun. H. G. 

Polarisation of a Thin Metal Partition in a Voltameter- 
By J. Dakiel (PJiiL Mag., [5], 37, 186—201, and 288— 800).— When 
a thin metal partition is introduced between the poles of a volta- 
meter, gases are evolved at its surface, but if tbe thickness of the 
partition is below a certain limit, the cnrrent passes without evolu- 
tion of gas and without evident polarisation. The author finds that 
the “critical thickness,” that is, the least thickness of partition 
through which the current passes withont polarisation, is 0*00009 mm. 
for gold, 0*00016 mm. for platinum, and 0*0006 mm. for aluminium, 
with a small current and a good conductmg electrolyte. The “ upper 
critical limit,” that is, the smallest thickness for which the polarisa- 
tion is the same as for Yerj thick plates, is about 0*004 mm. under the 
above conditions. Between the critical limits, the polarisation in- 
creases with the thickness. 

Special experiments indicated that in the case of copper sulphate 
solution, the passage of the current was not accompanied by the pass- 
age of copper ions through the gold-leaf partition, but rather that 
the copper sulphate itself diffnsed bodily through the membrane. 

J. W. 

Dielectric Constants and Chemical Equilibrium. By W. 
Hebnst (Zeit. physiJcal. Ohem., 13, 631 — 636). — As the energy of an 
electrically charged system is lowered when placed in a medinm of 
higher dielectric capacity, the author points out that there is hence 
an attractive force on electric points towards the medium with the 
higher capacity. Fi'om this he deduces, by considering the ions as 
electrically charged points, that the greater the dielectric constant, k, 
of a medium, the greater will be the electric dissociation of a dissolved 
substance. Data for verification are few, hut the known facts sup- 
port this view, thus : — 


K. Electric disBociatioxi. 

Gases 1*0 Hot at ordinary temperatures. 

Benzene 2*3 Very slight ; traces. 

Alcohol 25*0 Distinct. 

Water. 80*0 Very strong. 


Experiments also on the dissociation of hydrogen chloride gave; 



GENERAL AND PHYSICAL OHEMISTRT, 


267 


benzene, xylene, and bexane, very slight; ether, slightly stronger; 
then isobutylio alcohol, ethylic alcohol, and methylic alcohol, the 
order being the same as that of the dielectric capacity. Many organic 
acids contain moleenlar complexes, which decompose first into simple 
molecnles and then into ions. The decomposition wonld also probably 
follow this law. This action is observable in the following order, 
according to the measurements of Bijkman and Beckmann ; hydro- 
carbons (i: = 2’2 — 2*4) ; carbon bisulphide = 2*6) ; chloroform 
(a: ?); ether (« = 4*4) ; ethereal salts (k = 6 — 9) ; alcohols (* = 
16 — 33) ; acids (k ?) ; and water (a. = 80). A short indication is 
also given of a method for the simple and accurate determination of 
the constants. L, M, J. 

Minimiim Electromotive Force necessary for Electrolysis. 
By M. Le Blanc (Compt. rend,, 118, 702 — 707 ; and by Berthelot 
( it/d., 707 — 709). — A question of priority (compare this vol., n, 223). 

0. H. B. 

Formation of Floating Met^c Films by Electrolysis. By 
F. Mtlius and O. Fromm (Ann, Fhys, Ohem., [2], 51, 593 — 6*21). — 
Doling the electrolysis of a concentrated zinc sulphate solution, it 
was observed that the cathode wire became surrounded by a film of 
metallic zinc floating upon the surface of the solution, the film increas- 
ing gradually to a considerable size. A somewhat similar observation 

been made by F. Kohlrausch in the case the electrolysis of a 
fiolution of silver chloride in ammonia, and the authors have there- 
fore been led to study the conditions under which the formation of 
such films take place. Experiments made with zinc sulphate and 
ammoniacal silver chloride show that the two principal necessary 
conditions are, an impure state of the surface of the solution, and the 
presence of oxygen in the atmosphere above the solution. If the 
surface is perfectly clean, formation of a film is not observed, whilst 
on the other hand, the addition of the smallest trace of any oily 
impnrity, snch as turpentine, wiiich will float upon the surface, 
favours the film formation. If the air above the liquid is replaced by 
hydrogen, carbonic anhydride, or nitrogen, the film is not formed. 
Observations with both the zinc and silver films point to rhe presence 
of some trace of oxidised metal in the film, and if the surface of the 
solntion is covered with an oil that has been completely freed from 
dissolved oxygen, the film is not formed. In other cases, the forma- 
tion of a film below the surface of the liquid, as at the boundary 
between the solution and a heavy oil like chloroform, is possible. 
Films were also obtained from copper, cadmium, cobalt, iron, and 
antimony solutions. When the copper solution is treated with a 
solution of sulphur, in a mixture of benzene and carbon bisulphide, 
the sui'face film consists chiefly of cuprous sulphide, and a solution 
of iodine in benzene on the surface of silver sulphate gives rise to 
the formation of a silver iodide film. H. 0. 

Changes of Temperature caused by Contact of Liquids 
with Powdered Silica, Ac. By Q. Gore (Phil Mag,, [5], 37, 
306—316). — Finely divided silica was brought into contact with 

21—2 
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10 per cent, solutions of various substances, and tbe resulting rise 
of temperature noted ; this rise varied with the nature of the sub- 
stance dissolved, and increased with the fineness of the powder. 
Finely divided calcium carbonate, alumina, barium sulphate, and 
other substances were also tested, with similar results. J. W. 

Thermal Expansions of Solutions in Organic Solvents. By 
G. TxmiA.TS's and W. Hm«^CHBERO (Zeit physihal. Ghem., 13, 543 — 549). 
— It had been previously pointed out that the isobars of solutions at 
atmospheric pressure correspond with those of tbe solvent, if the 
latter are considered for a somewhat higher pressure (this vol., ii, 
224) ; data were forthcoming in the case of water, but for other 
liquids hardly any were available. The authors’ aim was therefore to 
verify experimentally the above conclusion. The expansions of 
various solutions in alcohol, ether, benzene, and carbon bisulphide 
were determined, the method used was the dilatometric, and the 
volumes were observed at four temperatures, 0°, 10®, 20®, and 30®; 
the results showing that the solutions were in all cases less expansible 
than the solvent. The expansions of alcohol and ether for pressures 
from 1 to 500 atmospheres were taken from the researches of Amagat 
(Ann. Ghem. Fhys. [6], 29, 518). Solutions of calcium chloride, 
sodium iodide, potassium acetate, mercuric chloride, potassium iodide, 
ammonium bromide, ammonium nitrate, ferric chloride, iodine, 
tartaric acid, salicyHc acid, ethylic benzoate, borneol, and acet- 
anilide in alcohol ; and of benzoic acid, salicylic acid, naphthalene, 
and mercunc chloride in ether were examined, and for various con- 
centrations, the pressure at which the expansion of the solvent 
agreed with that of the solution being determined. 

The pressure A divided by the concentration was approximately 
constant for different concentrations, the value sometimes increasing 
and sometimes decreasing with the temperature ; this value, A«/m, is 
noticeably less than the values for solutions in water, in which solvent 
also it is greater for electrolytes than for non-electrolytes. 

L. M. J. 

Melting Foiiit Determinatiozis at a Eed Heat. By Y. Metbb 
and W. Riddle (Ber., 27, 766). — ^The authors have determined the 
melting points of certain salte with a larger (platinum) air ther- 
mometer than that previously used in determining the solidifying 
points (this voh, ii, 6). The new results agree roughly with the old 
ones, except in tbe case of sodium carbonate, the melting point of 
which is now found to be considerably lower than that of potassium 
carbonate, although still higher than those of sodium chloride or 
sulphate. C. F. B. 

Apparatus for Faeilitating the Boiling of Liquids. By Y. 
Geenhardt (Bar., 27, 964 — 965). — ^An ordinary flask is fitted at the 
bottom with a short rod of red Jeua fusible glass, in a similar manner to 
the platinum wire iu Beckmann’s boiling point apparatus ; the advan- 
tages of the red glass are, its cheapness and freedom from risk of 
fixture on heating or cooling, whilst, owing to its high conductivity 
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and greater mass, the liquid is as readily heated as ^hen platinum 
is employed. J. B. T. 

Separation of Three Liquids by Fractional Distillation. By 
F. R. Baekell, G-. L. Thomas, and S. Touxb {PML 2Iag , [5], 37, 
8 — 31). — The authors calculate curves representing graphically the 
progress of the distillation of three liquids on the assumption that 
the proportion of the three substances in the vapour forming the 
instantaneous distillate is the same as that of the weights of the three 
substances in the residue in the still, each weight being multiplied 
by a suitable constant, which is rouglily proportional to the vapour 
pressure of the corresponding liquid. 

To test the validity of the results arrived at, a mixture of 200 c.c. 
of methylic acetate, 250 c c. of ethylie acetate, and 200 c.c. of pro- 
pylic acetate, was distilled from a flask provided with a still-head 
1 metre long. After 26 preliminary fractionations, the liquid had 
been divided into two series of fractions, one series containing prac- 
tically only ethylie and methylic acetates, the other series ethylio and 
propylic acetates. Six further fractionations separated the individual 
ethereal salts. The quantities of pure methylic, ethylie, and propylic 
acetates finally obtained were respectively equal to 48, 53, and 72 per 
cent, of the quantities originally taken. J. W. 

Law of corresponding Boiling Points. By U. Dcheixo {ZeiL 
jpkysihah Ohem,^ 13, 492 — 499). — The paper is a claim for priority of 
enunciation of the law of corresponding boiling points, particul^ly 
with respect to E. Colot’s and S. Toung’s claims. The author bases 
his claims on the expression of the law as = 7 + qt, in a publica- 
tion in 1878, and in Ann, Fhys, Chem,^ [2], 11, 164 (1880), in which 
expression, t' and t are the boiling points of two liquids at the same 
pressure, and 7 and q are constants. L. M. J. 

Vsui der Waals’s Corresponding States. By S. Young (PA/Z. 
Ifa#/., [5], 37, 1 — 8; compare Abstr, 1893, ii, 63). — From his col- 
lected data for the corresponding pressures, volumes, and tempera- 
tures of 22 liquids in contact with their saturated vapours, the author 
shows that van der Waal’s generalisations regaining “ corresponding ” 
states are approximately true within certain groups of substances, 
those examined by him falling into four chief series, namely, 

I. Benzene, its halogen derivatives, carbon tetrachloride, stannic 
chloride, ether. 

II. Methylic, ethylie, and propylic alcohols (methylic alcohol 
differing, however, considerably from the others). 

III. Acetic acid. 

IV. Ten ethereal salts. 

The alcohols and acetic acid diverge most from the other sub- 
stances, this being probably due to the molecular aggi'egntion shown 
to exist in these liquids by Ramsay and Shields. J. W. 

Pressure of Saturated Vapours. By K. D. KiUEvrrcH (PA£Z. 
Mag,j [5], 37, 88 — ^90). — The author finds that the following formula 
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may be nsed for calonlating tbe vapour pressure of liquids at dif- 
ferent temperatures ■vritb close approximation. 

Log£. = _ T_ _ T - T. \ 

jJa AD \ STo T j^ADl^To T/ 

p and po are the pressures at the absolute temperatures T 
ana i, ; c and Ci the specific heat of the vapour at constant volume 
and constant pressure ; A the thermal equivalent of work ; D the 
cons^t; ro the latent heat of vaporisation, and m the modulus of 
the deeadic logarithms. 

Ihe difference c — Ci is supposed to be constant throughout the 
ranges of temperature considered. 

A comparison of the calculated values with experimental data is 
given tor a large number of substances. J. W. 


Appi^tus for Determining the Specific Gravity of Soft Fats. 
^yA. Zi^AiKi^cz (J/wiaM., 16, 132— 138).— The apparatus con- 
“ ® * "sveighiug bottle -with two narrow nooks. Of these, one 

comes nx)ni the base, and through it the just-molten fat enters from 
a loservom placed above ; the excess of fat passing out from the 
other neck into a small chamber. By this means the bottle is com- 
^ ^ hlJed with fat, and air-bubbles are excluded. In order to 

control the temperature, the bottle and reservoirs are placed in a 
specially-an'anged glass vessel which allows of the melting of the 
tat and the subsequent slow cooliug to the point at which it is 
esired to determine the specific gravity. The paper is accompanied 
Dy a sketch of the apparatus, and gives nnmbers obtained for 
various fats. Gr T M 


Determination of Small Dissociation Tensions of Hydrated 
Sadts. By 0. E. Linebaeger {Zeit, •pTiysi'kaL Ohem,, 13, 500—508). 
^ Ihe author points out that if a substance is dissociated by a liquid 
into Bolume and insoluble components, the partial pressure of the 
loimer, ^hen equilibrium occurs, must be equal to the dissociation 
en^on of the substance, and if, further, for this constituent the 
partial pressure is known at different concentrations and tempera- 
tures, then the dissociation tension may be determined by finding the 
quantity of the soluble constituent dissolved. A number of hydrated 
salts in ether are thus examined. A table is first given connecting 
the quantity of water dissolved with the lowering of the boiling 
point of the ether. By means of iNfernst’s formula 


p = 39 


mx 

1-316 X 0-58 ’ 


P^®®sure, m = quantity of water, and x proportion 
ot double mols. dissociated) a table is next set out giving the partial 
pressure of water for every 0*01° lowering of the boiling point of 
ether. Determinations are then recorded ot this lowering by the 
addition of several hydrated salts, namely, cupric sulphate, strontium 
chloride, magnesium sulphate, zinc sulphate,^ barium chloride, man- 
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ganese sulphate, and ferrous sulphate, and the partial pressure of 
the dissolved T^ater then calculated. This is equal to the dissociation 
tension of the salt. 

In the first four cases, the results are compared with those of 
Frowein (Abstr., 1888, 337), and are seen to be quite concordant. 
In the cases, however, of barium chloride and ferrous sulphate, no 
trustworthy results could be obtained. L. M. J. 

Dissociation of Potassium Triiodide in Aqueous Solution. 
By A. A. Jaeovkin {ZeiL physihah OAem., 13, 539 — 542). — ^The dis- 
sociation can be studied by allowing a solution of iodine in potassium 
iodide solution to remain in contact with carbon bisulphide until 
equilibi*ium is reached ; any iodine formed by the dissociation (non- 
electrolytic) must divide itself between the two solvents in a con- 
stant ratio independent of concentration. As the partition ratio for 
carbon bisulphide and water is 410 : 1, the quantity of free iodine in 
the solution can be estimated by analysing the carbon bisulphide. 

The constant of dissociation according to the equilibrium equation 

KI, KI + I, is calctdated by the formula h = 

bCI - x) 

where a is the ratio of mola. of KI to mols. I 2 , and ir is the ratio of 
free to total iodine, v being the volume per gram molecule of iodine. 
From 32 experiments with varying concentrations of iodine and of 
potassium iodide, a mean value % = 1683 x 10*"® was found, the 
individual numb^ varying from 1577 to 1808, with a mean differ- 
ence of about 2 per cent. If the value of h be calculated for other 
equilibrium equations, e.gr., -f 2 I 2 , the value of h varies 

within very wide limits, 10180 to 461, X 10"'’. Prom this the 
author concludes that there are certainly KJU molecules in this solu- 
tion, and that the law of Henry extends to undoubtedly chemical and 
partly dissociated solutions. L. M. J. 

The Hydrolysis of Weak Acids and Bases. By S. Arrhenius 
{Zeit. physiJcah Ghem.^ 13, 407 — 411). — ^The author examines some of 
the results of Lellmann and Sohliemann (Abstr., 1893, ii, 407) which 
the latter had considered were not in accordance with the dissocia- 
tion theory as at present understood. The author, therefore, calcu- 
lates from the basis of this theoiy the ratios of the extinction coeffi- 
cients of solutions of helianthiu in acetic, propionic, hydroxyiso- 
butyric, chloracetic, and trichloracetic acids, and compares them 
with the observed numbers of Lellmann. The results are shown in 


Acetic 

Hydroxyisobutyrio 1 

1 

1 

Tnchlorocetio 

Propiomc* 

Acetic 

) 

Hydroxyisobatjno* 

1 

Monochloracetic' 

Obs. Calc. 

Obs. 

Calc. 

Obs. 

Oalc. 

Obs. Gale. 

1-08 1-04 

1*12 

1*16 

1-X2 

1'08 

1*08 1-05 

1 *20 1 -06 

1-25 

1-28 

1-23 

I'le 

1-11 1*07 

1-37 1-09 

1*40 

1*44 

1-32 

1-28 

1-14 1-09 






272 


ABSTEAOTS OF OHEMIOAIi PAPERS. 


the table (p. 271), the horizontal line corresponding with three 
different concentrations in ratio 1 : 4 : 16, the upper line being the 
strongest. L. M. J. 

General Law of Solubility of Normal Substances. By H. 
Lb Ohatblier {Gomjpt rend.^ 118, 638 — 641). — the latent heat of 
solution of a substance is considered as equal to its latent heat of 
fusion, the author shows that the following relationship may be 
developed from established laws respecting the behaviour of solu- 
tions : — 

0-002 log s - ^ + ^ = 0, 
t to 

where s is the concentration of the dissolved substance expressed as 
the number of molecules of this substance in 1 mol. of the solution, 
L is the latent heat of fusion, to the melting point of the dissolved 
substance, and t the solidif^g point of the solution. As the 
equation contains no teim relating to the solvent, the conclusion is 
evident that the curve of solubility of a given substance in any solvent 
will always be of the same form. H. 0. 

Mutual Solubility of Salts- By H. Le Chatelibr (CompL 
rend,, 118, 709 — 713). — ^In the determination of the solubility of sails 
one in another, or, what comes to the same thing, of the fusing 
points of saline mixtures, three general cases may be distinguished. 

1. The salts solidify to form isomorphous mixtures of variable 
composition. 

2. Bach salt solidifies separately from the mixture. 

3. The two salts combine and solidify as a compound of definite 
composition. 

Cases of the first kind have already been considered by the author, 
and also by Kliister (Abstr., 1892, 396), and in the present paper 
instances of the second kind are recorded. The solubilities of 
sodium chloride and of lithium sulphate in vai‘ious salts were 
measun»d by determining the fusing points of the saline mixtures. 
The following table gives the results. 
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s in tills table is tbe concentration of tbe dissolved substance, and tbe 
calonlated values were obtained, making use of tbe formula developed 
by tbe author (see preceding abstract). The latent heats of fusion 
per gram molecule of the dissolved salts deduced from these results 
are 12*6 cal. for NaCl and 5*68 cal. for Ld.SOi. That the solubility 
is independent of the nature of the solvent, as predicted (he, citJ), is 
in so far confirmed by these determinations. H. C. 

Solubility of Mercuric and Sodium Chlorides in Ethylic 
Acetate. By G. B. LiNBBABCiEE (Amer, Chem, Jl, 16, 214 — 216). — 
Continuing his work on this subject (Abstr., 1893, ii, 450), tue author 
gives a table and a curve of the solubility of mercuric chloride in 
ethylic acetate in the presence of varing proportions of sodium chloride. 
Determining the separate solubilities of the two salts, 100 mols of 
ethylic acetate at 40® dissolved 16 mols. of mercuric chloride, 
but only 0*037 mol. of sodium chloride ; when, however, a mixture 
of the chlorides was treated, a solution was obtained which contained 
40 mols, mercuric chloride, and 20 mols. of sodium chloride, to 
100 mols. of ethylic acetate. The influence of the sodium chloride is 
first to somewhat reduce the solubility of the mercuric chloride, such 
influence being greatest when two molecules of sodium chloride have 
gone into solution in 100 mols. of the solvent (the solubility of tbe 
mercuric chloride being then 12 mols. in 100). The solubility of 
both salts then increabes, at first slowly, then more rapidly. 

L. T. T. 

Saturated Solutioiis. By R. Loweoteez (ZeiL physiJcal, Ckem.^i3, 
459 — 491). — ^The paper contains researches on the saturated solutions 
containing potassium and magnesium chlorides and sulphates in all 
their possible combinations. The results ai*e expressed giaphically by 
taking the foui* edges which meet at the comer of a regular octa- 
hedron as the axis, and marking along them, in order, the solubility 
of potassic sulphate, potassic chloride, magnesium chloride, and nmg- 
nesium bulphate. Upon each of the faces between two of the&e edges, 
for instance, the KaSOi : K2CI3 are then lines representing the effects 
of the addition of one of these salts on the solubility of the other, so 
that the point where the two lines meet represents the composition of 
the solution saturated by both salts. Lines similarly drawn from 
these points into the space of the solid angle represent the effect of 
the other salts on the saturation composition of these solutions, so 
that the space is ultimately closed by a surface divided into fields 
which give the composition of solutions saturated with the salts 
KOI; K2SO4; MgOlo; MgS04,6H30; lVlgS04,7H30 ; camallite; and 
schbnite. The lines separating the fields correspond with solutions 
saturated by two of these salts, and the points where the lines 
meet represent solutions saturated by three substances which 
are present as solids in contact with the solutions. Some of the 
data were already known, but most had to be experimentally deter- 
mined, as the solubility of MgOL; MgS04,6H^0 and MgCl2,6HtO; 
MgS04,7H20 and MgS04,6Ha0 ; MgCl2,6HaO and Mg0l2,K01,6H20 ; 
camallite and KOI ; and the composition of solutions saturate with 
three salts. Brom the figure thus obtained, it is possible to calculate 
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■wliat substance will first crystallise out from a solution of any given 
composition, and wbat substance next, &o. A number of experi- 
ments performed gave in all cases results whicb. agreed with, those 
thus deduced. L. M« J. 

Molectilar Weight in Solid Solutions. By P. W. Kustee { Zeit . 
jphydkal Ghem,^ 13, 446 — 458). — In order to determine with what 
molecular weight ether is dissolved in caoutchouc, the author studies 
the lowering of the freezing point of water, owing to ether in the 
presence of caoutchouc. The substances employed were carefnlly 
purified, and the lowering of the freezing point by ether alone was 
first determined. A figure of the apparatus employed is given, being 
a Beckmann thermometer in a well-jacketed fiask. The caoutchouc 
was found to exercise no effect on the freezing point of the water, and 
in the case of water, ether and caoutchouc equilibrium was found to 
occur in about hours. A number of experiments are then recorded, 
made, at the freezing point of the solution, with 50 c.c. of water, 5 c.o. 
of ether, and varying quantities of caoutchouc. From the lowering 
of the freezing point, the quantity of ether dissolved in the water is 
calculated, and hence that dissolved in the caoutchouc. The percentage 
volume concentration in the two solvents is thus known. If 0* be 
this concentration in the caoutchouc and in the water, the results 
gave 0i/C«,= 121; 1‘55; 169; 1*81, and v/Ci/C«,=0 436 ; 0 466; 
0 473 ; 0*469 ; the higher numbers corresponding with the smaller 
quantity of caoutchouc. It thus appears that the caoutchouc molecules 
contain abnormal molecules of ether, and from the approximate con- 
stancy of v^Oi/Cw probably double molecules. The next series of 
experiments were at a temperature of 18 — 16°, and were made with 
60 c.o. water, 10 grams caoutchouc, and quantities of ether varying 
from 1 to 14 c c. The ratio of C^/Oio varied from 3 10 to 6*36, and 
that of \/Cz/Cv 7 from 1*68 to 0*76. The increase with concentration 
is, as would be expected, slower than at low temperatures, while the 
decrease of the numbers ^/Ci/Ow indicates a smaller number of double 
molecules in the more dilute solutions, and also that they become 
very numerous in higher concentrations. The ratio Cz/Cw is calcu- 
lated as 2 8 for infinite dilution, where all molecules are simple. The 
ratio of the number of the simple molecules in the two solvents, how- 
ever, must be independent of the concentration. Hence the value 
2*8 Oa, = Oifc gives the concentration of simple molecules in the 
caoutchouc, and the difference Cz — 2*8 Cw = C"z, the concentration 
of the complex molecules. If they are really double molecules, the 
equation (C^z)® = KC''z should obtain. The values of the ratio 
are deduced and are approximately constant, varying, in 
11 experiments, from 6*3 to 6*8. A series of experiments performed 
at 0® are similarly treated, and for low concentration the value 
\/Oz/C' z only varies between 3*0 and 3*3. For very high concentra- 
tions, however, it decreases considerably. L. M. J. 

Velocity of Hydrolysis of some Etliereal Salts. By A. de 
HEMPTixrNE ^Tiysikal, GTiem , 13, 561— 669). — The author deter- 
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mines the velocity of hydrolysis of 11 of the lov^er ethereal salts, the 
reaction being indnced by hydrochloric acid in a N"/20 solntion of the 
salt, at a temperature of 25®. The values for JvT, calculated by the 


formula X = — 
t 


log 


are given in the table. 


Methylic . . 

Batio .. 
Ethylic. . . . 

Batio . . 
Propylic .. 


Acetate. 

Batio. 

Fiopionate. 

Satio. 

BniTiate. 

0-001432 

1-074 

0-001538 

1-797 

0-0008560 

o-oe'zo 

0-001481 

1-066 

0-9736 

0-001580 

1-744 

0-0009061 

1-016 

0-001458 

1-078 

1-004 

0-001573 

1-781 

0-000883 


Ethylic isobutyrate, 0*000889 ; ethylic valerate, 0*000312, 


The values calculated for the same units as Heicher’s numbers may 
be obtained from the above by multiplying by 4*624. It is seen 
from the equality of the ratios for the same series, that if the veloci- 
ties for one series are known, those for another can be calculated from 
that of one of its members. The nature of both acid and alcohol is 
seen to afEect the rate. Comparison made with Reicher’s num- 
bers for hydrolysis by sodium hydroxide show that the action of 
the hydroxyl ions is greater than that of the hydrogen ions. The 
author also describes some experiments made to discover whether the 
acid exerted any catalytic action in the gaseous state. A gaseous mix- 
ture of ethylic acetate and hydrogen chloride w-as kept for two hours 
at a temperature of 210®, when it was found that 15 per cent, of the 
salt was hydrolysed. The author does not consider, however, this 
can yet be stated to be due to free ions. L. M. J. 


Endothennic Reactions effected by Mecbanical Force. By 

W. Spbixg {Ztit, anorg, 6, 176). — Carey Lea ignores the 

author’s work when he claims (this vol., ii, 85) that, before himself, 
no one had accomplished the conversion of mechanical into chemical 
energj. Eleven yeai's ago the author expressly wrote {BiiU. Acad. 
JBelg,^ [3]. 6) ; — The facts to which I have just called attention 
prove conclusively that it is possible to cause substances to react 
chemically by means of mechanical energy alone.” C. E. B. 


Phases and Conditions of Chemical Change. By Y. H. 
Yelet {FJiil. Mag., [5], 37, 165 — 184). — The author distinguishes 
four stages through which chemical actions pass, namely, (1) a 
period of commencement, (2) of inertness, or reluctance followed 
by acceleration, (3) of constancy, (4) of diminution of velocity ; and 
gives examples illustrating tbis division. He then proceeds to discuss 
the nature of chemical change, and the cause of its commencement, 
criticising adversely Armstrong’s reversed electrolysis theory, Arrhe- 
nins’ theory of electrolytic dissociation, and the notion of nascent 
action, J. W. 

Expenditure of Energy Equivalent to the Chemical Action 
of Light. By G. Lemoine {Cornet, r&tid., 118, 525 — 528), — ^In 
studying the action of oxalic acid on ferric salts (Abstr., 1898, 
ii, 405), no account was taken of the possible influence of light on the 
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coarse of tlie reaction. It lias now been ascertained, experimentally, 
that this influence is practically inappreciable, and that light prob- 
ably plays no part beyond that of aiding in inducing the reaction m 
question. H. C. 

Employment of Electricity to follow the Phases of certain 
Chemical Reactions. By J. Garnibr {Gom;pt. rend, 118, 588 — 
589). — mixture of nickel oxide and wood charcoal was placed in 
an earthenware tube, closed by two plugs of soft steel, by which the 
mixture was compressed. The two steel plugs were placed in an 
electric circuit, and the earthen tube, supported horizontally, was 
heated in a small reverberatory furnace. The resistance of the powder 
in the tube was at first extremely high, but gradually became less 
and less, until it became almost nil. It then increased again, Anally 
becoming very high. The decrease of resistance corresponds with 
the gradual reduction of the oxide, the reduction being complete at 
the moment when the resistance was almost nil ; as the nickel became 
carburetted, however, the resistance increased. 

In a similar experiment, with a mixture of copper, iron, and nickel 
oxides and wood charcoal, the successive phases of reduction were 
indicated by the variations in the resistance. In the same manner, 
the process of refining might be followed, and the method has the 
advantage that the readings of the ammeters and voltmeters can be 
made at a point removed from the position of the furnace, <fec. 

C. H. B. 

Accurate Detennination of Atomic Weights, using Silver as 
a Secondary Standard. By G. Hinrichs (Compt oend,, 118, 528— 
531). — Comparing the results obtained by Dumas, Stas, and Cooke 
for the atomic weight of sulphur, referred to that of silver taken as 
108, the author maintains that the atomic weight found is a function 
of ihe amount of silver taken. The following table of comparison is 
given. 



1 ^ 0 . of cxperimenls. 

Wfc. of Ag in giams. 

At. Tvt. found. 

Cooke 

2 

1*0 

32*004 

Dumas 

2 

10 *0 

31 *998 

Dumas 

3 

30*7 

32*028 

Stas 

7 

1G4-8 

32*084 


If ^ is the atomic weight found for sulphur, and a the weight of 
silver used, 37 = 0 001 tv — 0*000003 iv\ Similar results are obtained 
for chlorine, bromine, and the other elements whose atomic weights 
were determined by Dumas and Stas. 

The author applies his method of limits to these results, and for 
w = 0 finds the atomic weights Cl = 35*5, Br = 80, I = 127, and 
S = 32 exactly when Ag is ^en as 108. H. C. 

Crystalline Structure. By W, Hernst {Zeit physikal. Chem,, 13, 
637 — 538). — ^A reply to an observation of Retgers (Z&it, phjdhal. 
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Ohmb.^ 12, 621), in wMcli the anther claims to Lave been misqnoted 
by the former, and contests, although withont discussion, the accuracy 
of his statement, that several amorpLons bodies behave, in certain of 
their physical properties, as if composed of crystalline fragments too 
small for direct perception. L. M. J. 


Inorganic Ghemistryt 


Occurrence of Hydrogen Peroxide in the Air. By L. Ilo^vat 
DE IT. Ilo&va (Ber., 27, 920 — 925).^ — In reply to Schone (this voL, 
ii, 88), the author maintains that, owing to the presence of nitrogen 
peroxide as a constant constitnent of the atmosphere, the evidence 
hitherto brought forward to establish the presence of ozone and 
hydrogen peroxide in the air or in rain water, is insufficient. The 
oxidising effects which have been observed are all due to tbis agent, 
and when this is removed, no evidence of the presence of any other 
oxidising agent more powerful than free oxygen can he found. 

K » 

Hydrogen Peroxide in the Atmosphere. By E. SchOxe (Zeit 
anal, Oh&m.f 33, 137 — ^184). — ^This discussion of the results of llosvay 
de Ilosva covers precisely the same ground as that communicated to 
the Ber, (this voL, ii, 88), but with more minuteness of detail. 

hi. J*. S. 


Ratio of the Atomic Weights of Oxygen and Hydrogen. By 
J. Thomsen {Zeit jphysihah Ghem^ 13, 398 — 406). — ^The method 
employed was an indirect one, in which the ratio of the molecular 
weights of hydrogen chloride and ammonia was determined. If the 
ratio NHs/Hbl = 7, then it follows that the atomic weight of hydro* 

gen, in terms of Cl and N, is given by the equation H = 

Pure dry hydx’ogen chloride was first passed iato pure distilled 
water, and the increase in weight found ; it was then neutralised as 
neaxly as possible by pure ammonia, and the increase of weight again 
observed. The liquid was finally exactly neutralised by a standard 
solution, which contained 0*01703 gram of hydrogen chloride per 
gram. The mean of 17 experiments, with quantities of water varying 
from 100 to 200 grams, and* from 4 to 19*4 grams of hydrogen 
chloride gave the ratio HCI/NH3 = 2*14087, with a probable error of 
+0*00009, or, when corrected for vacuum weighings, HOI/ITH3 = 
2*13934 +0*00009 and 7 = 0*467433 +0*000019. 

The atomic weights of hydrogen are then calculated from the 
values of Stas, Ostwald, and Yon der Plaats, for chlorine and 
nitrogen (referred to 0 = 16). 


Stas. Ostwald. Von der Plaats. 

01 35*457 35*4529 85*4565 

N 14*044 14*0410 14*0519 

H 0*9989 0*99946 0*9959 
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The probable error is giyen in the ratios = 14*4 (Z-/, aH = 
0*186 dCl, and (ZH = 0 395 dN, 

If Stas’ value for chlorine, and Ostwald’s value for nitrogen, be 
taken, the ratio of the weights of oxygen and hydrogen becomes 
exactly 16 : 1, which is, therefore, as near the tirae ratio as the 
accuracy of present data allows. L. M. J. 

Phenomena of Oxidation and Chemical Properties of Gases. 
By F. C. Phillips (Amer. Ohem. J., 16, 163—187, 235— 254).— See 
this vol., ii, 293, 294. 

Stability and Preparation of Free Hydroxylamine. By C. A. 
Lobby db Beuyn (Per., 27, 967 — 970). — A number of specimens of 
hydroxylamine, prepared by the author in September, 1891, have 
been analysed; one, which had been kept in a cellar, solidified at 
28*5°, contained 93 per cent, of hydroxylamine and a trace of am- 
monia, but no nitrous acid; pure hydroxylamine solidifies at 33®. 
Hydroxylamine is tolerably stable at temperatures up to 15®, the de- 
composition proceeds gradually, ammonia, nitrous acid, and hypo- 
nitrous acid are first formed, and these, together with the unaltered 
hydroxylamine, interact with production of nitrogen and nitrous 
oxide. Hydroxylamine hyponitrite is probably too unstable to exist, 
as the nitrite decomposes above 20® in methylio alcoholic solution; 
only one of the above specimens of hydroxylamine contained a trace 
of hyponitrous acid. The alkalinity of the glass vessels in which the 
hydroxylamine is preserved greatly facilitates its decomposition. 

The paper contains a number of details regarding the preparation 
of hydroxylamine, and a discussion of BrUhl’s communication (this 
vol., i, 9) on the subject. J. B. T. 

CompositioiL and Heat of Formation of the Hydrate of 
Nitrons Oxide. By Villard (Oompt rend., 118, 646 — 649). — ^The 
hydrate of nitinus oxide (Abstr., 1888, 1020) was formed from water 
and liquid nitrous oxide in a glass tube, and the latter was cooled 
below 0® and the excess of gas sdlowed to escape. The composition of 
the hydrate was determined by measuring the volume of gas given off 
on heating, and five experiments gave results varying between 
lIfl0,5*9H20 and !N’aO,6*44HaO, and hence, in all probability, the true 
composition is NiOjOHjO. Experiments made by measuring the 
volume of the liquid nitrous oxide before combination with a known 
quantity of water, and the volume of the oxide in excess, gave 
N30,6-6H20 and 

Direct measurements in the calorimeter gave the following 
results : — 

Formation of hydrate from the dissolved gas (water, 

1 gram) - = 77*8 cal. 

Dissolution of the corresponding gas = 57*6 „ 

Formation of the hydrate from the gas and water . . = 139*0 „ 

The crystals of the hydrate have no action on polarised light, and 
show distinct octahedral terminations ; they, therefore, seem to belong 
to the regular system. 0, H. B. 
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Carbon Boride. By H. Moissax (Oompt. rend., 118, 556 — 560). 
— Carbon boride is formed wben the electric arc is allowed to pass 
between two carbons agglomerated by means of a solution of boric 
acid and alnmininm silicate, or when boron is placed in the electric 
arc, bnt mnch larger quantities can be obtained by heating a mixture 
of 66 parts of amorphous boron and 12 parts of carbon from sugar in 
the electric furnace for six or seven minutes with a current of 
250 — 300 amperes and 70 volts. It forms a black, graphitoidal mass 
with a brilliant fracture, and after prolonged treatment with fuming 
nitric acid, followed by potassium chlorate and nitric acid, a crystal- 
line powder remains. 

Another method is to add an excess of boron and carbon to some 
iron and heat the mixture in the electric furnace. A regulus with 
a very brilliant fracture is obtained, and after treatment with aqua 
regia a residue is left, which consists almost entirely of carbon boride 
in badly defined crystals, which can be further purified by means of 
nitric acid and potassium chlorate. 

Owing to the ease with which iron dissolves boron, better results 
are obtained by heating the mixture of boron and carbon with silver 
or copper; with the former the product is pure, but is confusedly 
crystalline ; with the latter the crystals are well defined. 15 grams 
of the mixture of carbon and boron is heated with 150 grams of 
copper in the electrical furnace for six or seven minutes with a 
current of 350 amp^s and 70 volts. The product is treated with 
nitric acid, and afterwards with the acid and potassium chlorate. 

Boron carbide, prepared by any of these methods, has the com- 
position CBrs, and forms brilliant, black crystals of sp. gr. 2‘61. It is 
attacked by chlorine below 1000® without incandescence, bnt it is 
not affected by bromine or iodine, or by snlpbni*, at the softening 
point of glass, or by phosphorus or nitrogen at 1200®. It is not 
attacked by boiling acids, or when heated in sealed tubes at 150® 
with chromic acid, fuming nitric acid, or a concentrated solution of 
iodic acid. When heated in oxygen at 500®, no carbonic anhydride is 
formed, bnt at 1000® the carbide bums slowly and with greater 
difficulty than the diamond, yielding carbonic anhydride, and a black 
residue surrounded by fused boric anhydride. At a dull red heat, 
carbon boride is attacked by potassium hydroxide, or by a fused mix- 
ture of potassium and sodinm carbonates. 

Carbon boride is very friable, but is also very hard, and although 
slightly softer than the diamond, it can be nsed to polish the latter, 
and produces very distinct facettes. C. H. B. 

Fotassitmi Double Salts of H 3 npopliosphoric acid. By G. 
Bansa anorg. Ohem., 6, 128 — 142 and 143 — 160). — ^The sodium 
hydrogen salt of the acid, NaiiH 3 P 20 o, was first prepared by immers- 
ing sticks of phosphorus, all but about 1 cm. of each, in a 26 per cent, 
solution of sodium acetate ; it separated in crystalline crusts. It was 
converted, by means of baiium chloride, into the barium hydrogen 
salt, and this, by means of potassium sulphate, into the potassium 
hydrogen salt. By adding, to a strong solution of the latter, solu- 
tions of salts of the heavy metals, amorphous precipitates were first 
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obtained, consisting of tbe normal bypopbospbates of tbe heavy metals, 
Ijut these gradually took on a crystallme form, becoming converted 
into tbe acid potassium double salts. Tbe latter -wore dried on a 
porous plate and analysed at once ; they -were not -washed, as water 
decomposes them. By neutralising a solution of potassium hydrogen 
bypopbospbate with caustic potash, a solution of normal potassium 
bypopbospbate was obtained ; on adding solutions of heavy metals to 
this, amorphous precipitates of tbe normal bypopbospbates were at 
first formed, but gradually became converted into tbe normal potas- 
sium double salts. The acid double salts, when heated in tbe air, 
seem to form first pyrophosphates and then metapbosphates, but 
hydrogen is evolved, and some hydrogen phosphide. 

Acid DoMe Salts — Those of nickel (green), cobalt (pink), zinc, and 
copper (blue), with potassium, form crystals of tbe rhombic system, 
and are isomorpbous, having tbe composition M''H2P206,3El2H2Pa06 
-h I6H2O The cadmivm, CdHaPaOgjEIaHaPaOe + 2IH2O, and the 
manganese, MnHaPoOtjEiijHaPaOb -f- BH2O, potassium double salts are 
colourless. 

Normal Double Salts. — Tbe nickel, NiKoPaOs + 6H2O, and cobalt, 
C0K2P2O8 + 5H2O, potassium double salts were prepared , they are 
respectively green and pink Tbe potassium sodium, double salt, 
El2bra2P306 4- 9H20, can be obtained by neutralising the potassium 
hydrogen salt vi itb sodium carbonate ; the same substance is obtained 
when tbe sodium hydrogen salt is neutralised -with potassium carbon- 
ate. It forms colourless crystals belongmg to the rhombic system, 
a : 6 : c = i 0728 : 1 : 1*0845. 0. P. B. 

Action, of Nitrogen, Nitrous Oxide, and Nitric Oxide on 
Alkali Amides. By A. Joaitnis {Compt. rend,, 118, 713 — 716). — 
Nitrogen has no action on solutions of tbe alkali metals in liquid am- 
monia. 

When nitrous oxide acts on tbe solution, the principal reaction is 
N2O + N2H8K2 = KNH2 + NH3 + KOH + N2. If, however, tbe 
passage of the gas is continued after tbe liquid has been decolorised, 
^e reaction, 2lrH3K + N2O = N3K -f- KOH -f NH3, takes place. 
By reason of this reaction, a small quantity of tbe nitride HsK is 
formed even before tbe solution has been decolorised. 

Sodammonium behaves in a similar manner, and it is noteworthy 
that tbe formation of tbe nitride NjNa proves that the product of tbe 
first action is NaNHg + NaOH, and is not tbe compound NHaNa^O, 
which is obtained by tbe action of oxygen on sodammonium. 

Nitric oxide is absorbed by a solution of sodammonium or potass- 
ammonium in liquefied ammonia, tbe blue colour disappearing and a 
pinkish, gelatinous product being formed, which, when tbe ammonia 
has evaporated, remains as an amorphous powder. Tbe products 
thus obtained are sodium byponitrite and potassium byponitrite 
respectively. 0. H. B, 

Note by Abstractor, — Tbe formation of tbe nitride NsNa from solid 
sodamide and gaseous nitrous oxide has already been observed by 
W. Wisbcenus (Abstr., 1892, 1151). 0. H. B. 
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Atomic Weight of Barium. By T. W. Richaeds iZeit. aaorg, 
Ghem., 6, 89 — ^127). — Two series of deteriniiiatioiis were made with, 
great care. In the first, the ratio 2 AgCl : BaCla was determined, the 
barinm chloride employed having been (1) ignited in air and corrected 
for oxide and carbonate formed, (2) ignited in hydrogen chloride, or 
(3) crystallised and merely dried. The barium chloride was precipi- 
tated with excess of a solution of silver in nitric acid, and the pre- 
cipitate collected and weighed. In the second series, the ratio 
2Ag : BaCl 2 was determined, the barium chloride being precipitated by 
a slight excess of the solution of silver, and the excess of the latter 
determined in one of four different ways. 

Assuming the atomic weights 01 = 35*456, H = 1*0075, Ag = 
107*930, the two series give respectively the values 137*439 (10 
experiments ; maximum deviation -|- 0*042 and —0*022) and 137*440 
(14 experiments ; maximnm deviation -h 0*042 and —0*057). Inclnd- 
ing the results obtained with barium bromide (Ah&tr., 1893, ii, 463), 
the mean result is 137*434 ; omitting certain determinations made by 
methods which are deemed less trustworthy, we have 137*441. It is 
sufficient to take as the final result Ba = 137*44. 0. F. B. 

Specific Gravity of Fused Magnesium Oxide. By H. Moissax 
(Gompt, rend.^ 118, 506 — 507). — ^The sp. gr. of magnesium oxide in- 
creases with the temperature at which it has been heated. Ditte 
obtained tbe following values : at 350®, 3*1932 ; at a dull red heat, 
3*2482, and at a bx-ight red heat, 3*5699. The author has obtained 
the following values at higher temperatures. After heating in 
a wind furnace for ten hours, 3*577 ; after heating in the electric 
furnace for two hours, 3*589 j after fusing in the electric furnace, 
3*654. It would seem that the polymerisation of the magnesium 
oxide continues up to its melting point. 0. H. B. 

Crystallised Normal Magnesium Carbonate. By K. EIippen- 
BEBGEE (^Zeit. anorg, Ghem.^ 6, 177 — 194). — If freshly precipitated 
magnesium carbonate, made by mixing equivalent amounts of 
magnesium sulphate and sodium cai*bonate, is shaken with a solution 
of potassium hydrogen carbonate at the ordinary temperature, much 
of the magnesium carbonate dissolves, and crystallises out of 
the filtered solution after a time; the separation is ended in 
24 hours. The same occurs if sodium hydrogen carbonate is 
used ; it dissolves relatively more of the magnesium carbonate, but 
the crystals obtained are smaller. Solutions containing respectively 
67*5 grams of potassium and 12*96 grams of sodium hydrogen 
carbonate per litre dissolved, respectively, 18*73 and 9*95 grams of 
magnesium carbonate. The crystis have the composition 4MgOOt + 
I 5 H 2 O ; after four weeks in dry air, or 15 hours in a vacuum de- 
siccator over sulphuric acid, they have the composition 231^008 + 5^ 
(or 6)HaO ; aft«r heating at 170® the composition hfgCOa -f- -J- 
(or ^)H20. The reaction is, according to the author, that a double 
sesquicarbonate of magnesium and the alkali metal is formed, and 
that this afterwards decomposes, magnesium carbonate being pre- 
cipitated, and carbonic anhydride liberated, which latter regenerates 
the alkali bicarbonate with the alkali sesquicarbonate now present. 

VOL. Lxvi. ii. 22 
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Alkali bicarbonates do not dissolve calcium carbonate or feme 
hydroxide, and upon this fact tbe author bases a technical process 
for the preparation of puie magnesium carbonate from dolomite, 
magnesite, and bitterspar, and from kainite or camallite liquors. 
The mineral is pov^dered, dissolved in commercial hydrochloric acid, 
and the iron oxidised by -warming gently with a little nitric acid. The 
solution is then precipitated with sodium carbonate in slight excess, 
the filtered precipitate shaken with a sufficiently strong solution of 
alkali bicarbonate, and the solution fi.ltered after the lapse of 20 
minutes, and set aside to crystallise. The mother-liquor can be 
used again and again for the extraction. 0. F. B. 

ThaHium Hypophosphates. By A Jolt (Convpt, rend., 118, 
649 — 650) — JDitlialloii^ hypojpJiosphate, Tl2HnP206. is obtained by 
exactly neutralising a solution of hypophosphoric acid with thallium 
carbonate in presence of methyl-orange, or by the action of a boiling 
aqueous solution of thallium sulphate on monohaiium hypophosphate. 
It forms anhydrous, colourless, transparent, and highly refractive 
monoclinic prisms. When heated somewhat below 200®, it melts 
suddenly and is converted into phosphate, and if heated above 
200®, hydrogen phospide is given off. 

TefratliaUous hypophosphate, TliP.Oe, is almost insoluble in cold 
water and is prepared by mixing boiling aqueous solutions of thallium 
sulphate and disodium hypophosphate in the calculated proportions. 
It separates in anhydrous, small, very slender, colourless, silky 
needles, and may be washed with cold water, and recrystallised from 
boiling water. When heated at about 250®, it suddenly liquefies with 
development of heat, but without loss of weight, and becomes black, 
being converted into a mixture of thallium metaphosphate and re- 
duced thallium, ThPeOe = 2T1PO} + Tb. If the salt is quite dry 
no hydrogen phosphide is given off. 

When exposed to direct sunlight, tetrathallous hypophosphate be- 
comes indigo-blue at the surface, as it the same change were pro- 
duced as under the influence of heat. C. H. B. 

Molecular Weight of Ferric Chloride. By P. T. Muller 
(Oompt. rend., 118, 644 — 646). — The author has detennined, by 
Raonlt’s ebullioscopio method, the molecular weight of anhydrous 
ferric chloride in solution in alcohol and ether. The results are 
given in the following table, p being the weight of fenic chloride in 
100 granos of the solvent, E the rise in the boiling point, and M the 
molecular weight given by the expression M = Kp/B, in which K is a 
constant with the value 11*5 in the case of alcohol and 21T in the 
case of ether. 


AlcohoUo Solution. Bihmeal Solution. 


p- 

B. 

3£. 

P- 

B. 

U. 

2 860 

0-21° 

156-62 

11-467 

1-21" 

200-0 

4-416 

0-31 

163-8 

6 985 

0-86 

171-3 

e-656 

0-47 

160-41 

2888 

0-42 

145-0 

10-132 

0-72 

161-83 

2-006 

0-28 

161-1 



DTOBGAXIO OHEiHSTRT. 


283 


Ifc is clear tliat wben dissolved in boiling alcohol or ether, the 
molecnlar weight of ferric chloride is represented by the formula 
FeCls. In the ethereal solntion the molecnlar weight is lower the 
more dilute the solution. 0. H. B. 

Alloys of Nickel and Iron. By F. Osmoxd (Compt rend,, 118, 
.532 — 534). — The alloys investigated had the following composi- 
tion : — 

A. C. E. a. J. K. L. IT. X. 

Carbon.... 0*19 OTB 0T9 0*17 0 23 0*19 0T6 0*14 0T6 

Silicon.... 0*31 0“23 0*20 0*28 0*24 0*27 0*30 0*38 0*31 

Manganese. 0*79 0*72 0*65 0*68 0*93 0*93 1*00 0*86 1*08 

Nickel .... 0*27 0*94 3*82 7*65 15*48 19*64 24*51 29*07 40*65 

A shows three points of transformation, namely at 775 — 765®, 
715 — 695® and 645 — 635®, and 0 shows three points, at 755 — 745®, 
695 — 685°, and 625 — 615®. In the case of E, the second and third 
points coincide at 645 — 635®, whilst the fii*st falls to o6o— 550; in 
G, the second and third points coincide at 515 — 505°, and the first 
point either disappears or coincides with the other two. As the pro- 
portion of nickel increases, the single point at which heat is developed 
during cooling becomes lower and lower ; it is 130 — 120° in the case 
of J, 85 — 65° in the case of K, and the change is not complete even 
at the ordinary temperature in the case of L. M shows no appreciable 
development of heat, but N shows a point at 380 — 340®, from its posi- 
tion and feeble intensity, however, this seems to correspond with the 
known point of transformation of nickel. 

The rate of cooling and the initial temperature have much less in- 
flnence than in the case of hard steels or of alloys of iron with tung- 
sten and chromium. 

The appearance of magnetic properties seems to coincide with the 
second point. The alloys from A to L are strongly magnetic, hut 
from G the magnetism decreases and M is almost non-magnetic. In 
N, however, the magnetism reappears. L is non-magnetic above 50®, 
but becomes magnetic betw^een this temperature and 0®. 

In J, K, and L the allotropic change is accompanied by a great in- 
crease in hardness, and the hardness corresponds with magnetic 
polarity as in the case of tempered steel. Both hardness and 
polarity seem to correspond with incomplete transformation. 

C. £[. B. 

Pnrification of Thorium Oxide, By P. JA^*^’A3CH (^Zeit. anorg, 
Ckem., 6, 175). — The method of preparing pure thorium oxide, re- 
garded as new by Bottinger (this voL, ii, 238), had already been 
used by the author, Locke and Lesinsky (this voL, ii, 52). 

0. F. B. 

CompoTinds of Thorinm Oxide with Phosphoric and Vanadic 
acids. By C. Volck {Zeit anorg. Ghem , 6, 161 — 167). — By adding 
a rather dilute solution of orthopbosphorio acid to a dilute soluoion 
of thorium chloride, a white flocculent precipitate is obtained soluble 
in acids ; it has, when dried at 100°, the composition Th 03 ,P*Oa -f 
2 H 2 O or TMHPOi)® + H 2 O, and loses all its water at 220°, If 

22—2 
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sodium pTiospliate is used to precipitate tlie thorium, the precipitate 
is always ooutaminated Trith sodium. 

By adding an 8 per cent, solution of ammonium metavandate to a 
dilute solution of thallium chloride, a greenish-yellow precipitate is 
obtained, soluble in acids ; when dried at 100°, it has the composition 
ThO^VaO. + 6H,0 or Th(HV 04)2 + 5H,0 0. F. B. 


Miner alogical Chemistry. 


Minerals of the Serpentine, Chlorite, and Mica Group. By 
R. Beauxs (JaJuh. f Ihii , 1894, i, 3VIem , 205 — ^244). — The author 
adveisely criticises the method of investigation employed by F. W, 
Clarke and E. A. Schneider (Abstr., 1893, ii, 78) in their researches 
on the constitution of the natural silicates. He is of opinion 
that the hydi'ogen chloiide gas used was not absolutely dry, 
and that that fact militated against the value of the theoretical views 
of Clarke and Schneider. His own theory is that the entire chlorite 
group is formed of several families existing in morphotropic relations. 
The individual families, whose representatives may he taken to be 
clinochlore, pennine, leuchtenbergite, and corundophilite, consist of 
several members existing in isomorphous relations. These members 
in isomorphons admixture invariably form minerals, a pai*t of the 
magnesia being replaced by ferrous oxide, and of the alumina by feme 
oxide, or by chromic oxide, &c. The micas, he believes, also form a 
moi^hotropio group, B. H. B. 

Meerschaum from Bosnia. By M. Ki§patic (JaJirh, f, Min,, 
1894, i. Ref., 443, from Veilux'ndl, h. h geol. EeicJihan^., 1893^ 
241 — ^242). — At Ljubid-planiua near Prnjavor, in Bosnia, meerschaum 
occurs with impure magnesite, and has the following composition. 

MgO. FegOv BTaO. Total. 

25-87 2 59 10-47 100*02 

B. H B. 

Chemical Investigation of Topaz. By P, Jannasch and J. 
hoQKZ (^ZeiL cinorg. Chem., 6, 168 — 173). — This paper describes only 
the determination of the amount of water contained in crystals of 
topaz from difPei-ent localities ; this ranged from 0 80 — 2 69 per cent. 
A horizontal tube was used, with a bulb near one end, and a layer of 
dry lead oxide in the longei’ limb, which was connected with a calcium 
chloride tube. The powdered mineral was mixed with dry lead oxide, 
and the mixture placed in the bulb and f ased, while a current of 
dry air was aspirated through the apparatus. The increase of weight 
of the calcium chloride tube gave the amount of water in the mineral. 

0. F. B. 

Artijacial Preparation of Beryl, By H. Tbaitbe {Jahrl, /. Min., 
1894, i, Mem., 275 — ^276). — The anthor has obtained crystallised 
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beryl by a metbod similar to tbat employed bybim in tbe preparation 
of zinc silicate. It consisted in precipitating tbe silicate in an 
amorpbons state from an aqneons solution, and then melting it with 
boric anhydride at a high temperature. On adding sodium silicate to 
a solution containing 3 mols. of BeSOi and 1 mol. of Al 2 (S 04 ) 3 , a 
copious precipitate is obtained, having the composition Be^AhSibOis -H 
.rH20. Six grams of the carefully dried precipitate was mixed with 
2*5 grams of boidc anhydride in a platinum crucible, and heated 
for three days to a temperature of 1700®. The product was dis- 
tinctly crystalline, colourless hexagonal tablets and prisms being 
detected. Analysis yielded 

SiO>. AlsOj. BeO. Total. 

67*38 18*61 13*48 99*47 

Beryl is thus a metasilicate, as had previously beun assumed. It 
may possibly be regarded as a double salt, SBeSiOa 4- AhSisOg = 
BeaAlsSieOi,. B. H. B. 

Chemical Composition of Fyrope and other Garnets. By 
C. V. John {Jahrl. j, Mzn.^ 1894, i, Ref., 436 — 137, from Jalirb, Ic. 
geoL EelcTisansL, 43, 53 — 62). — ^The author has analysed the typical 
pyrope from Meronitz (I), and from Triblitz (II), with the foUo'wing 
results. 


SiOj. 

0r203, 

Ee^Oa. 

FeO. 

atnO. 

CaO. 

I. 41-72 

21-63 1-98 

1-Gl 

7*53 

0-13 

4-34 

II. 41-99 

21-25 1-SO 

1*84 

7*88 

0-38 

5-88 


llgO. 

Total. 

Sp. gr. 




I. 21-42 

100*36 

3*70 




II. 20-1-2 

100*64 

8*71 




He also gives the results of analyses of garnets from Australia, from 
India, from Olaphian, from Williamsburg, Xew York, and from Rez- 
banya, in Hungary. B, H. B. 

Paramelaphyre. By H. Loretz (JaJirh, f, 1894, i, Ref., 459 ; 
from Jalirb. preuis. geol. LamJesaiist.^ 1693, 129 — 137). — The eruptive 
rock, occurring at Gotteskopf, near Ilmenau, in Thuringia, described 
by E. E. Schmid, in 1881, as paramelaphyre, belongs to the porphy- 
rite group. The holo-crystalline groundmass consists of plagioclase 
and orthoclase, with occasionally quartz. Magnetite, or titaniferous 
magnetite and apatite, are always present. In the groundmass, 
porphyrite ciystals of hiotite occur, with, more rarely, plagioclase 
and, in unaltered specimens, angite. Five analyses of the rock are 
given. B. H. B. 

Eldogites and Amphibole Rocks of Styria. By J. A. Ippbn 
(^Jahrb.f.Min., 1894, i, Re£,461 — i62; from Mitt, natuno. Ver, f. Steier^ 
mark, 1893, 56—97). — ^The eklogites of the Bacher mountains are 
essentially mixtures of omphacite and garnet, containing also horn- 
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blende, zoicite, zircon, and quartz. Carefully isolated ompbaeite 
gave on analysis the foUo'vving results. 

SiOj. AI2O3. FeO. CaO. MgO. K-» 0 . Ignition. Total. 

I. 51-14 4*35 4-60 26*65 11*28 1*20 0*46 0*36 100*04 

11.51*28 4*28 5*21 18*51 16 58 1*73 0 85 1*20 99 64 

I. Omphacite from the eklogite of St. Veit ; sp. gr., 3*215. II. 
Omphacite from the eklogite of Tainach. B. H. B. 


Physiological Chemistry. 


Digestibility of Normal Oats and of Oats heated at 100° : 
Effect of Feeding iwith Oats on the Weight and Composition 
of Bones. By H. Weims^e (Laudw. Yersiiclis-Stat,, 43, 457 — 475). — 
It is frequently assumed that foods are rendered less digestible 
through heating, owing to the couverhion of soluble albumin into the 
insoluble form, and the generally diminished digestibility of brown hay, 
pressed fodder, Ac., as compared with that ot normal food, is attri- 
buted to the high temperature to which such fodder has been exposed. 
Alorgan (Ltiwhc, Jahrh^i 21, 69) showed that diifmive residues 
become considerably less digestible when heated at 125 — 130°, but that 
a temperature of 75° was without effect. GubrieFs results {ibid., 38, 
69) indicated that steam at 140° diminished the amount of digestible 
protein in lupins by about 20 per cent., and that the proteids in a 
substance which was originally almost entirely digestied, lost one- 
eighth of their digestibility when heated for eight hours at 130 — 140° 
(compare Stulzer, Bied. Cenfr., 1889, 209). The question is next con- 
sidered from another side, namely, the effect of heat on the rate of 
digestion (compare Stntzer, Landw. Versuclis-Staf., 40, 173, 311, and 
317 j Abstr., 1891, 752; 1892, 1367). It is pointed out that au in- 
crease of the time required for digestiou is not necessarily a disad- 
vantage, and that substances may be too quickly digested. So that 
artificial digestion experiments are not sufficient, but must be supple- 
mented by experiments with animals (compare Neumeister, Lehrh. 
FhysioL Chtm., 1, 305 ; Atwater, Zeit. Biol., [2], 1888, 139 ; 
Chittenden and Cummins, Abstr., 1885, 569 ; and Popoff, Abstr., 1890, 
1450). 

In the author’s experiments, two rabbits of the same litter were 
fed daily with oats (8 grams), the one with normal oats, the other* 
with oats which had been heated at 100° successively in dry air and 
in moist air (48 hours). After 22 days, the feeding was reversed 
for a period of 18 days. During the first period, the weight of the 
rabbits remained almost constant, and both rabbits digested their 
food about equally well. The same results were obtained during 
the second period of the experiment, so that it may he assumed 
that the heated and normal oats have about the same value. It is. 
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lioweTer, suggested, that geese, <S:c., Ts^ould digest less heated than 
normal corn, as the com passes through the ^hole digesting cansd in 
a few hours. In the second period, the digestion-coefficient for pro- 
tein was less than in the first (with hoth rabbits). The feeding was 
continued for some days longer, until the rabbits began to leave 
portions uneaten, when they were killed and analysed. Two more 
rabbits of the same litter, which had been fed on hay and a little 
oats (and which had grown much more than those fed on hay alone) 
were also killed and analysed for comparison. 

"W'ith the exception of the amount of fat in the bones, all the results 
(total amounts) obtained with the normally fed rabbits (hay and oats) 
are much higher than the others. This confirms the previous results, 
that oats withont food giving an alkaline ash, has influence on 
the development of the bones. As regards the percentage results, it 
is shown, as in the previous expeiiments, that the bones, but not the 
teeth, are affected. The analysis of the bones indicates that there is 
more organic matter and less mineral in the bones of rabbits fed with 
oats alone than with those fed with hay and oats. In the ash itself, 
only the phosphoric and carbonic anhydrides vary to any extent, 
the phosphoric anhydride being slightly higher in the bones of rabbits 
fed with oats alone, and the carbonic anhydride being highest in the 
normally fed rabbits. 

The rabbits were nine months old at the commencement of the 
experiment, and therefore completely developed (compare Wildt, 
Landw, Va'SHchs^Stat, 15, 404). It is supposed that the continued 
feeding with oats alone caused a diminution of the skeleton, and 
especially of mineral matter. This is due, as previously stated, not 
to insufficient lime in the food, but chiefly to its acid nature. 

X. H. hi. 

Composition of the Skeletons of Animals of the Same Kind 
and Age, but of Different Weights- By H. Wei'^ke (Landw, 
VerMichs-^tat,, 43, 475 — 480). — ^Three rabbits of the same litter were 
fed alike on hay and oats, and killed when they were 107 days old. 
They weighed 890, 1050, aad 1480 gi^ams respectively. The rabbits 
were analysed, and the results compared with those previously 
obtained with two other rabbits (also 107 days old), which had g^wn 
normally, and weighed 2020 and 1890 grams. The total weights of 
the skeletons and the percentage of live weight, and the composition 
of the skeletons, are given in tables. 

The results show that in poorly developed rabbits the size and 
weight of the bones are less than in normally developed rabbits, and 
that the bones contain less minerals. As regards the teeth, the differ- 
ence in weight is much less, and there is practically no difference in 
composition. X. H. M. 

Influence of Subdivision of Food on Metabolism. By 0. 
Adrian (ZeiL physiol, Ohem,, 19, 123 — 136 ; compare Abstr., 1893, h, 
383). — The present experiments, carried out on a dog, confirm on the 
whole the author’s previous conclusions. The beneficial result of a 
subdivision of the food (flesh) into several meals is not due to the 
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increased consumption of proteid, as the total nitrogen in the excreta 
is the same as when the diet is all given in one large meal; but sub- 
division of the food lessens the amount of proteid which is decomposed 
into products of putrefaction, which are of no use in nutrition. The 
proteid absorbed as such is therefore increased. W. D. H. 

Metabolism in Italian Peasants. By P. Albeetoni and I. 2Tovi 
(Ifiuger*8 Archi% 66, 213 — 246). — The research was carried out on a 
man, woman, and boy belonging to an Italian peasant family, both in 
winter and summer. The results consist very largely of analytical 
tables of the food taken, with its heat value, and the output in urine 
and fseces. 

Becent writers have urged that equilibrium is possible on smaller 
quantities of nitrogenous food than the older physiologists thought 
necessary. It is pointed out that individual idiosyncrasy must be 
taken into account before laying down a general rule, and this is 
emphasised by the fact that different results were obtained in the 
three subjects of experiment. W. D. H. 

Bile and Metabolism. By 0. Yoit {Zeit. Biol., 30, 523 — 561). 
— This is a republication of experiments performed on two dogs 
many years ago. 

The amount of bile and the time of maximum secretion were investi- 
gated under a large number of conditions — different diets, and so forth. 
Other excreta were in many cases analysed simultaneously. Pull 
references ai’8 given to previous work on the same subject. The paper 
consists largely of elaborate tables and details, and general conclu- 
sions appear difficult to find. As previous observer state, most 
bile is secreted when the proteid in the food is abundant ; the 
amount also appears to vary with the discharge of carbonic anhydride 
in the expired air. W. D. H. 

Snlpbur in Human Muscle. By H. Schulz (JPfluger's Archiv., 
56, 208 — 212), — Previous analyses of the amount of sulphur in 
animal tissues (this vol., ii, 58) are here su])plemented by experi- 
ments on human muscle. The average gives 1*1 percent, of the dided, 
or 0*25 per cent, of the fresh tissue. Prolonged putrefaction causes 
little or no diminution in the amount. Ti*aces only of this sulphur 
are contained as sulphate, but the amount of sulphate appears to be 
somewhat increased during the process of drying at 110^. 

W. D. H. 

Estimation of the Volume of the Blood Corpuscles and 
Plasma. By E. Bibrkacki (Zeit. physiol. Ghem., 19, 179 — 224). — 
Hamburger (Abstr., 1893, ii, 426) has pointed out that so-called 
“ physiologic^ saline solution is by no means an indifferent fluid to 
red blood corpuscles, and thus Bleibtreu’s method (ibid., 331) for the 
estimation of the relationship between plasma and corpuscles is un- 
trustworthy. The present communication points out another source 
of error in the use of the centrifugal machine. 

Defibrinated blood yields more sediment than blood in which 
coagulation has been prevented by an oxalate. The amount of sedi- 
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ment is also increased by diluting it with “ physiological saline solu- 
tion.*’ These differences appear to be due to the changes in the size of 
the corpuscles (shrinkage and swelling), and also as to whether or 
not they are collected into rouleaux. 

The use of the centrifugal machine appears to exaggerate these 
differences, and in both defibrinated and oxalated blood (normal and 
pathological) the sediment is lessened as compared with specimens 
where the corpuscles are allowed to settle without the use of centri- 
fugal force. W. D. H. 

Fibrin and Fibrinogen. By J. J. FuEDEuiKbE {Zeit. physiol. 

19, 143 — 1(53). — The view of blood coagalation urged by 
Pekelharing, Lilienfeld, and others, that fibrin originates by the 
interaction of fibrinogen and a calcium compound of nucleo-albnmin, 
is urged- 

The presence or absence of serum-globulin in such mixtures makes 
no difference in the amount of fibrin formed. 

Hammarsten’s statement that the fibrinogen molecule is split into 
fibi’in or coagulated proteid and a soluble globulin by the action of 
heat or of fibrin ferment is confirmed. The same decomposition of 
the fibrinogen molecule is brought about by the action of dilute acetic 
acid. W. D. H. 

Levulose in Diabetes. By J. B. Hatcraft {Zeit. physiol. Chem.^ 
19, 137 — 141). — Patients with chronic diabetes can bum off 50 grams 
of levulose per diem. In some acute cases, a part of the levulose 
given is burnt off, a part is changed into dextrose, and a tldrd part 
passes as such into the urine. 

Babbits can make glycogen from levulose, the glycogen so formed 
accumulating in the liver (compare Yoit, Abstr., 1892, 902). 

W. D. H. 


Chemistry of Vegetable Physiology and Agriculture. 


Yeasts. By P. HArTEFEUiLLE and A. Peeeey {Compt. rend.^ 118, 
589 — 591). — ^The yeasts that produce the fermentation of the wines of 
Cbtes de Nuits and Beaune may, with scarcely any exceptions, be 
divided into three groups. The first group consists of apiculated yeasts, 
which produce fermentation at the outset, and in some cases complete 
it. The second group consists of ellipsoidal yeasts more active than 
the first group. They complete the fermentation, and in the later 
stages completely displace the apiculated yeasts, probably because 
the latter lose their fecundity after a certain number of generations. 

The third group consists of ellipsoidal yeasts, which in a neutral 
or slightly acid must behave rather after the manner of high yeasts, 
and acquire a rose or wine-red coloration. They are generally pre- 
sent, but seem to have little activity, although, in one case they 
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produced fermentation ^witlioiit the help of other yeasts ; they shoTv 
marked power of spornlation during their most actiye period, and 
even in a medium very favourable to nutrition, the sporulation takes 
place in the same manner as in the case of apiculated yeasts. 

0. H. B. 

ProteolytiG Ferments in Seedlings. By R. Nettmeister {ZeiL 
Bioh, 30, 447 — 46S). — Gorup-Besanez was the first to state that 
proteolytic and other ferments may be obtained from growing plants. 
This observation has been confirmed by some and contradicted by 
others. The cause of this discrepancy is to be found in the fact that 
different plants have been used by different observers, and that the 
methods employed are not calculated to settle the question definitely. 
The mere occurrence of albumoses and peptones in aa-tificial diges- 
tive mixtures have in some instances been due to the hydrochloric 
acid used, and not to any ferment. 

In the present expeiaments, advantage was taken of the circum- 
stance that fibrin possesses the power of absorbing ferments from 
their solutions. Aqueous extiacts of the seedlings were made; these 
were acid, and fresh fibrin was soaked in them ; the fibrin was then 
removed, and placed in acid and alkaline mixtures, and the results 
obseived, control experiments with acid and alkali alone being also 
performed. 

Certain seedlings (barley, poppy, maize, wheat, rape) contain fer- 
ment which dissohes pTOteid. It is not formed in the earliest stages, 
hut increases as the plant grows, and is very abundant \>hen the 
latter has reached the height of 15 — 20 centimetres. This ferment 
works, like pepsin, only in acid liquids, but hydrochloric acid destroys 
it ; a vegetable acid like oxalic acid is necessary. It was not found 
in lupins, vetches, peas, rye, or oats. 

The plants during growth yield peptone, formed from pre-existing 
proteid, and there can be little doubt that the ferment described plays 
a part in its production, and that the peptone assists in the nutrition 
of the seedling. W. D. H. 

Presence of Saponins in Plants, and their Determination. 
By T. P. HANAUbEK (Ann. Agron.^ 20, 62 — 63; from Chem. Zeit.,J^6^ 
Nos. 71, 72). — Authorities are not agreed as to the poisonous pro- 
perties of corncockle seeds (Agtosiemma gitliago). Recently, 0. 
Komanth and A. Arche have proved that pigs may be fattened on 
these seeds, which have for them the same nutritive value as barley. 
Other observers consider the seeds injurious, and maintain that where 
no harm occurs, it is because the saponins are in great part decom- 
posed by the digestive juices. 

The most important saponins, those characterised by Robert, 
may be sought by the following microchemical reactions. Rosoll 
employed concentrated sulphuric acid. The root of saponaria and 
the hark of Quillaja^ when treated with this reagent, show the con- 
tents of certain parenchyma tissue to he coloured yellow, red, and 
violet successively, but this reaction is also observed by concun*ent 
action of the sulphuric acid on albumin, sugar, piperine, &c. A better 
plan is to use a mixtui^e of equal parts sulphui’ic acid and alcohol. 
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Sometimes heat is necetssary to prodace the three colorations ; a solu- 
tion of feiTic chloride tlius produceb a brown or blue- brown precipi- 
tate. The richer the drug in saprotoxins, the more does the blue 
colour predominate. This method has been tried with success on 
corncockle seeds, Dianthiib seeds, fruits of Sap Indus, Saponaria, and 
B&eulentiis, roots of Saponaria, Senega^ Polyyala majuj, and Amara, 
and bark of Quillaja. In Folygala root the saponins are contained in 
the sub-peridermic cellular layers. In seeds of Agro<ifemnia, and 
Biantlnts, the embryo alone contains saponinis. J. M. H. M. 

Pentosans in Plants. By G. de Oha^lmoi (Amer. CJcem. 16, 
218 — 229 J. — The author has made a number of determinations of 
pento^aub in parts o£ plants of di:Eerent ages and developments. The 
determination's were made by a slight modification of the method 
described by Flint and Tollens (Abstr.. 1893, ii, 52), the mixed 
pentosans being estimated as equivalent to twice the farfuraldehyde 
found. A lai'ge number of determinations were also made in vaidous 
woods, and in the different aged rings of the same pieces of wood. 
The results show that the quantity of pentosans increases during the 
development of the plants. Thus the young leaves of the red oak 
contained 5*29 per cent, of pentosans, the fully developed leaves of the 
same plant 9*/7 ; axil pai'ts of corn cobs, of w^hich the seed was in 
the earliest stage of development, contained 29*3 per cent, pentosans, 
similar ripe cobs from the same set of plants, 33*3 per cent. ; and 
similar results were obtained in other cases. The determinations in 
woods showed that the quantity of pentosans is increased during the 
formation of wood, but does not alter thereafter. The author Las not 
been able to trace any relation between tbe percentage of pentosans 
in wood, and the hardness, toughness, or durability of the latter. The 
wood of dicotyledonce is, however, much richer in pentosans than that 
of coniferte, the former containing from 17 to 25 per cent, of pen- 
tosans, the latter only about 10 per cent, or less. The author con- 
siders that the pentosans are not waste products, hut accumulate 
duriug the whole life of the plant, and probably act, in part at least, 
as reserve substances. They also seem to be of importance in the 
formation of w’-ood, being specially developed at this stage. 

L. T. T. 

Occurrence of Trigonelline in Peas and Hemp-seed. By E. 
Schulze and S. FJBA^^K^^RT (Ber,, 27, 769 — 770). — The undetermined 
base found in peas (Absti*., 1891, 490) has now been identified with 
the trigonelline obtained by Jahns (Abstr., 1886, 85) from igonella 
seed, and shown by him (Abstr., 1888, 160) to be identical with 
Hantzsh’s synthetically prepared methylbetaine of nicotinic acid 
(Abstr., 1886, 369). It occurs, in small quantity only, both in green 
and dried peas (Fisum sativum)^ and in the seeds of hemp {Ganncibis 
sativa). C. F. B. 

Drainage Waters from Arable Soils, By P. P. DEHi^RAiy 
{Ann. Agron,^ 20, 21 — 4!2). — The present paper records the I’esults 
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obtained in 1893 with the sunlc water-tight oases filled with natural 
soil and subsoil, as described in a former paper (Abstr., 1893, ii, 338). 

The rainfall from November 12, 1892 to March 2, 1893, the period 
to which the present record refers, amounted to 143*4 mm., and the 
drainage water from the case under bare fallow measured 65*5 mm., 
or nearly half the rainfall. This drainage water was analysed on the 


following dates. 

QTam. Kilos. 

Dec. 8/92. Nitric nitrogen per litre 0*183, per hectare 31*067 

„ 14/92. „ „ „ 0*157 „ 21*195 

Jan. 5/93. 0*011 0*960 

„ 20/93. 0*009 0*945 

JPeb. 8/93. 0*078 7*020 

Mar. 2/93. 0*116 20*010 


Thus, during January and February, nitrification was nearly at a 
standstill. 

The author recognises that the loss of nitrates by drainage is in 
this first year of observation greatly exaggerated, the trituration and 
aeration of the soil, which occurred during the filling of the cases, 
having greatly promoted nitrification. The figures given by the 
various cases have, therefore, but a relative value. The general 
conclusions are : — 

The losses by drainage are greater under bare fallow, the water 
percolating being both more abundant and richer in nitrates than in 
the case of soil under crop. In the latter case, the drains often do 
not run, and, when they do, the water is found nearly exhausted of 
nitrates by root absorption. The rotation most conducive to preser- 
vation of nitrate is that which keeps the land covered with green 
vegetation for the longest period. Thus potatoes or mangold grown 
for seed, allow more nitrate to be washed out in the autumn than 
mangolds grown for fodder. Wheat after mangolds, keeping the 
ground covei'ed from April of one year to August of the next, allows 
little loss of nitrate ; but in the eight months fallow before mangold 
sowing much nitrate escapes, unless a winter fallow crop be taken 
dnidng tbis interval. J. M. H. M. 

Pentosans in Soils. By G. db Ohalmot (Awier. Oliem, J"., 16, 
229). — The author has estimated the pentosans in three soils, with 
the following results. 


description Pentosans in 

of soil. Humus. Pentosans. 100 parts humus. 

Wood soil 23*42 per cent. 0*75 per cent. 3*2 


Garden soil .... 9*85 „ 0*39 „ 4*0 

Poor sandy soil . 2*68 „ 0*04 „ 1*5 

L. T. T. 

Farmyard Manure. By G. 0. Wapson (Biad. (Jenfr,, 1894, 239 — 
244). — ^In the winters 1891-2 and 1892-3, experiments were made to 
ascertain the relationship between the food consumed by domestic 
animals and the manure they produced. The animals employed for 
the purpose were sheep, cows, calves, pigs, and horses; the con- 
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stituents of tlae marmre were estimated, and appraised ; it was found, 
generally, that the consumption of water was not dependant on the 
amount of dry food consumed, but on the nitrogen contained in the 
fodder. 

The manurial Talnes of Tarious fodders were found to be as follows. 
Maize meal, 6*664 dollars per ton; ensiled green maize, 1*24; clover 
hay, 7*664; cotton-seed meal, 26*16 ; linseed meal, 19 36; flesh meal, 
36*668; oats, 6*70; skim milk, 2*108; timothy grass hay, 4*60; 
wheat bran, 12*301 ; wheat straw, 2*127. The values of the nitrogen, 
phosphoric acid, and potash in each fodder are also given. 

E. W. P. 


Analytical Chemistry. 


Phenomena of Oxidation and Chemical Properties of Gases., 
By E. 0. PuiLLiPS {Amer, Ghem. J., 16, 163 — 187). — contribution 
to the qualitative analysis of gases. The author has carried out a 
very large number of experiments on the phenomena of the oxidation 
of hydrogen and hydrocarbon gases by air in the presence of finely 
divided metals and other oxidising materials. The finely divided 
metal, coated on asbestos, was placed in a glass tube of ^-inch bore, 
and the mixture of air and gas passed through the tube while the 
latter was gradually heated. The results obtained led to the follow- 
ing conclusions: (1.) The temperatuie of oxidation is mainly de- 
pendent on the solid substances with which the gas is in contact. 
(2.) Two phases are often, but not always, to be observed in the 
process of oxidation. As the temperature rises, a point is reached at 
which a minute and scarcely recognisable trace of carbonic anhydride 
appears ; after this slow oxidation has continued for some time and 
gradually increased during a rise in temperature of 20®, or 30°, or 
even more, a sudden and intense reaction occurs; very often the 
first slow oxidation is not observed. (3.) The oxidation of a hydro- 
carbon by air, under conditions similar in all respects, does not 
always occur at the same temperature, the variation in initial oxida- 
tion temperature observed being sometimes considerable (in some of 
the experiments exceeding 60®). A variation in the proportion ot 
inflammable gas and air does not seem materially to influence the 
oxidation temperature. (4.) The paraffins are the most stable 
towards air in presence of palladium ; acetylene and carbonic oxide 
stand next in order; the olefines are the most easily oxidised. 
(6.) Of the members of the same homologous series, the lower are 
the more stable towards oxidising influences. (6.) Hydrogen stands 
alone among combustible gases in undergoing oxidation under the 
influence ot palladium coated asbestos in the cold. (7.) Oxidation 
of gaseous hydrocarbons in excess of air involves the simultaneous 
formation of carbonic anhydiide and water; no selective oxidation 
takes place, but oxidation is complete (that is, yields only carbonic 
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anliydride and water), eren tTiougb. a considerable portion of tbo 
hydrocarbon may escape nnclianged. "With insufficient air supply, 
the carbonic anhydride may be partly replaced by carbonic oxide. 
(S.) As regards oxidising power, the metals experimented with may 
be arranged in the following order, beginning with the most active ; 
osmium, palladium, platinum and rntbenium, iridium, rhodium, gold. 
(9.) At a bright red heat, with excess of air, palladium asbestos causes 
oxidation of ^1 hydrocarbons as efficiently as does ignited oxide of cop- 
per. (10.) The proportion of finely divided metal used upon the asbestos 
seems to be immaterial, palladium asbestos contaiuing 2 per cent, of 
palladium, being nearly as efficient as that containing 30 per cent. 

The author’s results do not confirm Berliner’s statements that (a) 
the catalytic action of each metal in the case of hydi*ogen begins at a 
fixed temperature and increases with rise of temperature ; (&) that 
the oxidation temperature for platinum foil is about 270°, lor copper 
280°, for zinc 350" ; and (j ) that at constant temperature, the quan- 
tity of water formed is constant. 

The following is a summary of the results obtained by the author 
with palladium asbestos and various gases, the figures given being the 
temperatures at which oxidation was observed to commence. Since, 
as mentioned above, this point varies considerably in different experi- 
ments carried out under apparently identical conditions, the lowest 
and highest initial oxidation temperatures observed ai‘8 given: — 
Hydrogen, 20°, 55° ; methane, 404°, 414° ; ethane, 450° ; propane 
839°, 883°; isobntane, 220°, 250°; pentane, 170°, 210°; heptane, 270° 
300°; ethylene, 180°, 224°; propylene, 170°, 200°; trimethylene, 260° 
290° ; isobutylene, 155°, 185° ; acetylene, 339°, 359° ; benzene, 250^ 
290° ; alcohol vapour, 150°, 240° ; carbon monoxide, 290°, 369° , 
xylene gave very varying results. From these results, it is apparent 
that Hempel’s method of determining hydrogen in the presence of 
other gases, by adding oxygen and passing the mixture over very 
slightly warmed platinised or palladinised asbestos, should give good 
results, but that the method cannot be safely extended to the selective 
oxidation of other gases. 

To determine, if possible, whether the different initial oxidation 
temperatures observed in different experiments might be due to lack 
of uniformity of condition in the metal-coated asbestos, experiments 
were made on the initial temperatures at which oxidation of com- 
bustible gases was affected by copper oxide, lead chromate, silver 
oxide, silver permanganate, and silver dicbromate. The same varia- 
tions were however observed, the initial oxidation temperatures of 
ethylene by silver dicbromate varying, in different experiments, 
from 260° to 320°. L. T. T. 

Phenomena of Oxidation and Chemical Properties of Gases. 
By F- 0. Phillips (Amer. Chem. 16, 255 — 277; compare pre- 
ceding ahstiuct). — Among the solutions treated with hydrogen, the 
following suffered change : — Falladkim chloride; slowly, but com- 
pletely reduced, cold, or at 100°. Flatiniini chloride; very slow, but 
complete reduction, cold, or at 100°. Ammoniacal silver nitrate; 
slowly reduced to metal. Potassium rutlieniate; slowly reduced to 
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metal. Potassium permaiigauate ; slowly reduced, whether in neutral, 
acid, or alkaline solution. Ptrflc cldmlde; traces of reduction to 
ferrous chloride after sereial hours at 100®. 

Russell (Trans., 1874, 3; states that silver nitrate solution is re- 
duced by hydrogen ; the author confirms Pellet (this Journal, 1874«, 
867). 

The temperatures of reduction of metallic chloride's by hydrogen 
were found to be as follows : — Anhydrous ruthenium chloride, 190®. 
Oold chloride, obtained by evaporating a solution of gold in aqua 
regia to dryness, 150®. Anhydrous rhodium chloride, 200®. Plati- 
num chloride, obtained by evaporating a solution of the metal in aqua 
regia to dryness, below 80® (with evolution of water as well as 
hydrogen chloride). Silver chloride, 270 — 280®. Silver bromide, 
330 — 360®. Silver iodide, 350 — 370°. Palladium chloride was re- 
duced in the cold. 

To apply the reduction of palladium chloride as a test for hydro- 
gen, the gas to be tested is dried by calcium chloride and phosphoric 
anhydride, conducted through a tube to the bottom of a dry test 
tube containing 0*2 gram of palladium chloride, and then into silver 
nitrate solution. The test tube should be kept cold if oxvgen or 
hydrocarbon be present ; otherwise it should be heated at 40® or 50°. 
Tlie precipitation of the silver as chloride will detect 0*05 per cent, of 
hydrogen in absence of oxygen ; in testing for sucli bmall quantities, 
oxygen should be removed by contact with ferrous hydroxide. 

Silver oxide is reduced by hydrogen at 100° ; iodic acid is not re- 
duced by hydrogen at 260®. 

Methane was found to have very little reducing action ; potassium 
rutheniate was slowly reduced to metaJ. Chlorine attacks methane 
only at tempei*atures above 100® ; a mixture of methane and chlorine 
exposed over water to sunlight underwent no contraction in volume 
nor change of colour. Methane reduces silver chloride at 414°, and 
silver bromide at 439® ; silver iodide volatilises without reduction. 

Ethane and heptane are as stable as methane ; propane and iso- 
butane are somewhat more easily oxidised. 

The following solutions sufEei*ed change when treated with ethyl- 
ene: — Palladium chloride; quickly reduced; no carbonic anhydride 
formed; aldehyde produced. Gold chloo'ide; very slow reduction; 
no carbonic anhydride. Buthenium chloride ; bleached after prolonged 
contact; no metal reduced. Potassium pennaugawife ; rapidly re- 
duced. Osmic acid ; quickly reduced to metal. Potassium rutheni- 
ate ; quickly reduced to metal. Bromine water; rapid hut incomplete 
absorption. Ethylene liberates iodine from iodic acid at about 270®. 

Propylene is slightly more stable than ethylene, especially towards 
gold chloride and potassium rutheniate solutions. 

Isobutylene behaves like ethylene and propylene, hut from mercurous 
nitrate precipitates a ^ey powder, consisting of (or changing into) 
mercury. It bleaches iodiue in potassium iodide, and cerium dioxide 
in sulphuric acid ; neither reaction is shown by ethylene or propylene. 

Isobutylene, prepared from isobntylic alcohol, causes a white pre- 
cipitate in ammoniacal silver nitrate solution ; that from isobutylio 
iodide and potash does not. 
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Trimetliyleiie gives reactions similar to those of the true olefines, 
hut is decidedly more stable towards many reagents; thus, it does 
not reduce osmic acid, potassium permanganate, or gold chloride. 

The most important reactions for distinguishing between olefines 
and carbon monoxide are the following : — (1.) The action of pal- 
ladium chloride solution, which is reduced by carbonic oxide with 
formation of carbonic anhydride; the latter is not formed in the 
case of the olefines. (2.) Ammoniacal silver nitrate is not altered 
by olefines containing not more than 4 carbon atoms, but is reduced 
to silver and ammonium nitrite by carbonic oxide. (3.) Platinum 
chloride yields carbonic anhydride, but is not immediately reduced 
to metal by carbonic oxide. Ethylene produces no change. (4.) 
Rhodium chloride is slowly reduced by carbonic oxide, but is not 
altered by ethylene. 

The author has failed to confirm Odling’s statement that methane 
and carbonic oxide react at a high temperature to form water and 
acetylene. A. Gt. B. 


Esthnatiou of Water in Hygroscopic Substances. By P. 
Jannasch and J. Locae (Zeit. ancyrg^ Ohem,, 6, 174— 1?5). — A. [J-tube 
of hard glass has one limb wide, the bend enlarged to a bulb, and 
the other limb narrower, and bent at right angles a little above the 
first bend ; the laterally projecting end thus formed is ground into 
the end of a tube which contains dry lead oxide and is connected at 
its other end with a calcium chloride tube. The substance is pressed 
between filter-paper, and placed in the 1*^®^ 

aspirated over it until its weight is constant, as determined by weigh- 
ing the tube evei'y five minutes, the ends being plugged during the 
weighing. Some dried lead oxide is then shaken down and mixed 
with the substance, and the mixture heated with a small fiame, 
waved to and fro (so that the glass should not be attacked^, whilst 
the water evolved is aspirated by a cuirent of dry air into the 
calcium chloride tube, and there absorbed, and weighed. The method 
allows of the estimation of water in such substances as calcium and 
magnesium chlorides. 0. P. B. 


New Mode of Performing Schloesing’s Nitric acid Estima- 
tion. By L. L. DE Koninok (Zeit anal, 33, 200 — 205). — 

The decomposition is effected in a fractionating flask, whose side 
tube is bent upwards and connected with a small funnel by caoutchouc 
tubing, which is compressed by a screw clamp. The gas evolution 
tube, which is of small bore, is fitted to the neck of the flask by a 
rubber stopper. It is bent downwards at an acute angle, and is so 
long that its lower end is 75 — 80 cm. below the bend. At its lower 
end, it is formed into a piece, whose vertical tube, 6 — 7 cm. long 
and 7 — 9 mm. diameter, carries tbe graduated cylinder by means of a 
cork ring with radial notches on its upper smface. It rests on the 
bottom of a crystallising pan, conte,ining as much mercury as will just 
close the end of the long tube, and the whole is plunged into a large 
vessel full of water. To make a deteimiination, 40 c.o. of ferrous 
chloride (200 grams of iron to the litre), and 40 c.c. of hydrochloric 
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acid (I’l sp. gr.) are placed in the flask, and the side tube is filler! 
with acid np to the funnel. The liquid is then boiled until all air is 
expelled (the graduated cylinder being removed) ; the nitrate solu- 
tion is placed in the funnel, and the lamp removed ; the mercury 
rises in the tube, but can never reach the top. The nitrate is rinsed 
into the flask with hydrochloric acid without admitting air, and the 
nitric oxide is boiled out, leaving the apparatus ready for the next 
determination. It is well to adopt Grandean’s suggestion to com- 
pare the volume of gas obtained in an analysis with that yielded by a 
known amount of a nitrate under the conditions as to time. The 
ferrous chloride in the flask suffices for as many estimations as will 
afEord 800 — 900 c.c. of nitric oxide, or even for more if it is reduced 
again by adding stannons chloride. It is, however, absolutely neces- 
sary to avoid an excess of stannons chloride, and especially to leavo 
none in the funnel and side tube. M. J. S. 

Volnmetric Estimation of Phosphoric acid. By A. P. Hollb- 
MAX (Zeif. anal. Ghem., 33, 185 — 186). — See Abstr., 1893, ii, 490. 
From phosphates of the form M to which state acid solutions 

of phosphates may be brought by adding phenolphthalein and then an 
alkali until the change of colour just occurs, the phosphoric acid is 
completely precipitated by silver nitrate in presence of excess of 
sodium acetate. A known quantity of silver is added, and the excess 
is titrated by Volbard’s method. A large excess is to he avoided, 
as the results are then less exact. M. J. S. 

Estimation of Graphite in Pig-Iron. By P. L. Crobaugh 
(/. Amer. Ohem. Soc., 16, 104 — 108). — The author finds that very 
satisfactory results may he obtained by dissolving the metal in nitric 
acid (ap. gr. 1*135) and collecting the insoluble graphite and silica on 
two filters folded together, the outer one of which serves as a counter- 
poise. After drying at 100° and weighing, the inner filter is burnt and 
the weight of the silica ascertained. The graphite is then found by 
difference. 

The silica may also be removed by treatment with nitric and hydro- 
fluoric acids. Traces of carbon compounds may be got rid of by 
digesting tbe precipitate with dilute ammonia, or with a mixture of 
alcohol and ether. L. db K. 

Copper Analysis. By J. S. db Bexxbvillb (J. Amer. Chem. 

16, 66 — 67, and Cliem.News^ 69, 139 — 141). — The author has devised 
a method by which the great mass of the predominant constituents of 
copper alloys or pig-copper will remain in solution and the minor 
elements he concentrated in a small bulk, and corresponding ease in 
manipulation be obtained. 

10 grams of copper is dissolved in nitric acid, any great excess of 
acid removed by evaporation, and ammonia added until the copper 
precipitate has redissolved. An excess of barium hydroxide is then 
added and the liquid filtered in about half an hour. The precipitate 
is well 'washed with dilate ammonia to remove any adhering coppei 
salt. It may consist of lead, bismuth, tin, iron, manganese, and anti- 
mony ; arsenic and phosphorus are not completely precipitated. After 

VOL. Lxvr. ii. * 23 
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adding potassium cyanide to the ammoniacal filtrate, any silver, zinc,, 
and cadminm may l>e precipitated 'with, hydrogen snlphide. The 
treatment of the two precipitates is left to the discretion of the 
operator. L. de K. 

Analysis of Pig-Copper, Brass, and Bronze. By J. S. dh 
Benneville (J. A7ne/\ CJiem, Soc,.t 133 — 140). — ^The anthor has 

studied the behaviour of tin towards nitric acid, and found that when 
the metal is evaporated with nitric acid for some time, it is com- 
pletely converted into metastannic acid, which is insoluble in nitric 
acid, ammonia, and ammonium nitrate. If, when analysing a tin- 
copper alloy, the evaporation is pushed beyond a certain point, the 
oxide gets more or less contaminated with copper, manganese, iron, 
&o., which cannot be removed by washing with acid. If the tin is in 
excess, any phosphorus will be completely retained by the metastannic 
acid ; any arsenic will also, for the greater part, enter into combina- 
tion. These compounds are not properly decomposed by digesting 
with solution of sodium sulphide, but require fusion. Antimony 
behaves very similarly to tin, but its oxide is somewhat more soluble, 
particularly in dilute nitric acid. It does not retain phosphorus to* 
the same extent as tin. 

As tin oxide obtained from a copper alloy must always be purified, 
and as the separation of a small quantity of antimony from a large 
amount of copper, by means of sodium sulphide is, in practice, far 
from successful, the author strongly advises the concentration of the 
impurities in a small bulk by his ammonia-baryta process (see pre- 
ceding abstract). L. de K. 

Detection of Aluminium. By G. N’etjmann (Mouahh., 15, 
53 — 54). — The presence of a minute quantity of aluminium in ordinary 
samples of potassium hydroxide and sodium hydroxide renders any 
method of detecting the metal, in which one of these reagents is 
employed, extremely unsatisfactory. The following is suggested as 
giving trustworthy results. The iron, chromium, and aluminium, 
precipitated as oxides by barium carbonate, are boiled with barium 
hydroxide solution, and the filtmte made slightly acid with hydro- 
chloric acid and precipitated hot with sulphuric acid. The filtrate is 
concentrated and treated with ammonia, when the formation of a 
white zone shows the presence of aluminium. Q. T. M. 

Estimation of Nickel in Nickel Steel. By B. D. OAM?nKLi 
(/. Amer. Ch&iti, 8oc,^ 16, 9fi — 102, and Ohem. News, 69, 139 — 141). 
— The sample is dissolved in nitrohydrochloric acid, and the iron with 
traces of copper precipitated by means of sodium aectato and sodium 
phosphate. An aliquot pai‘t of the filtrate is precipitated, while boil- 
ing, with potassium hydroxide, the pi'ccipitate, which contains all 
the nickel, is well washed and dissolved in dilute hydrochloric acid, and 
the solution is then digested with granulated lead to remove the copper, 
and filtered. A solution of sodium phosphate and dilute ammonia is 
now added to precipitate the manganese and tmees of lead, and the 
whole made up to a definite bulk ; an aliquot part of the filtrate is 
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used for estimatiug tlie nickel, wHcli maj be done by titrating with 
potassium cyanide, using cupric fen*ocyanide as indicator, or by elec- 
trolysis. The latter method is preferable ^\lien cobalt is suspected, 
as this will be deposited with the nickel. L. 

Estimation of Nickel in Steel. By J. WssTESbON (J, Amer. 
ClieTTb. Soc.f 16 , 110 — 112). 1 gi’am of the sample is dissolved in 

20 c.c. of sulphuric acid_ (sp. gr. 1*16) and the solution kept boiling 
for some time ; the iion is now oxidised with nitric acid, the excess 
of which is then expelled by evaporation.^ The residue is dissolved in 
hot water, and after the bulk^ of the acid has been neutralised with 
sodium carbonate, the iron is precipitated as usual with sodium 
acetate, but it must be twice redissolved and reprecipitated. The 
united filtrates are concentrated to 400 c.c., mixed with 10 c.c. of 
strong ammonia, and boiled for a fe-vv minutes, so as to completely 
separate the manganese. (If ammonia be added to the liquid when 
cold, the manganese will not separate out, and will interfere with 
the estimation of the nickel.) 

The nickel is now obtained by electrolytic deposition. 

L. DE K. 

Estimation of Potassium Iodide and Sodium Acetate in the 
Presence of Complex Oiganic Mixtures. By J, H. Stebbins 
(«I. Amei\ GIigoyi. Hoc., 16 , 157 — 159). — The author recommends the 
following process for the estimation of potassium iodide and sodium 
acetate in samples of medicine : — 10 c.c. of the sample is evaporated 
with 30 c.c. of 20 per cent, sulphuric acid in a large platinum dish, 
first on a steam bath, then on a sand bath, and finally charred ; the 
carbon is then burnt off with the aid of ammonium nitrate. The ash 
which is left, consists of mixed potassium and sodium sulphates, from 
which the metals are calculated by the ordinary indirect analysis. 
The iodine is estimated by diluting 10 c.c. of the sample with water, 
filtering fi'om any precipitate, and adding an acid solution of silver 
nitrate. L. de K, 

Detection of Salicylic acid in Pood. By K. P. Me Eli?o\ 
(J. Ami^r. Ohem, Hoc., 16 , 198 — 203). — The author tests for salicylic 
acid in canned vegetables as folIow'S : — The contents of tho can are 
pulped in a nioi^tar, water and a little phosphoric acid ai'e added, tho 
mixture sti'ained through a bag, and the liquid subjected to distillation. 
The first fractions hardly give any reaction with ferric chloidde, as 
the acid lias a tendency to accumulate in tho later portions of the dis- 
tillato, and the greater part of it is loft in the distilling flask. The 
test with ferric chloride is safei* than tho reaction with Miilon's 
reagent, which sometimes leads to erroneous results. 

Hoorn has found that the distillation test is useless for beers, as in 
tho piocess of fermentation certain phenol-like substances ai'e formed 
which interfere with the inaction ; hut the author remarks that tho 
presence of such compounds would also interfere with the shaking out 
process. [Hoorn has stated that six beers all gave salicylic acid 
reaction when distilled with a little sulphuric acid ; all were free 
from salicylic acid when treated by the shaking out process. — -Ab- 
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stractor.] The author also uses a shaking out process : — The beer or 
wine is extracted with half its volume of ether, the latter evaporated 
to dryness and the residue taken up with warm water. The solution 
is then tested in the usual waj with ferric chloride. Although this 
process extracts the full amount of salicylic acid, the reaction is often 
not quite so distinct as when the distillation process is used, 

L. DE El. 

Estimation of Pat in Cheese. By S. Bondztnski {Zeit. anal. 
Cliem.^ 33, 186 — 18D). — The author employs for cheese the method 
suggested by Sobmid for milk (Abstr., 1888, 1347), warming the 
weighed quantity of finely powdered cheese with 20 c.c. of 19 per 
cent, hydrochloric acid, until the casein is dissolved and the fused fab 
floats on the surface. 30 c.c. of ether is added, when the fat readily 
dissolves, and, either by the use of the centidfugal machine or bj 
repose at 40®, the two layers separate sharply. After reading th^* 
volume of the ethereal solution, for which purpose the operation is 
performed in a flask with a calibrated neck, in the middle of which a 
bnlb is blown, 20 c,c. of it is withdrawn and evaporated in a tared 
conical flask. M. J. S. 

Estimation of Indigotin in Indigo. By E. Donate and R, 
Strasser {Zeit. angic. Oheni.^ 1894, 11 — 13; 47 — 50). — After re vie w- 
iner the chief methods in use for the estimation of indigotin, the 
anthors finally recommend the following process : — 1 gram of the 
powdered sample is mixed with four times its bulk of ignited pumice- 
stone and exhausted in a Soxhlet-Szombathy extraction apparatus, 
first with warm, dilute hydrochloric acid, and then with a mixture of 
four parts of alcohol and one part of ether, to remove indigo-gluten and 
indigo-red. The residue is then extracted with about 30 c.c. of strong 
sulphuric acid for about two hours at 80®, the apparatus being sus- 
pended inside an air-bath. The solution is diluted with water to 
1 litre, and 100 c.c. is diluted with 400 c.c. of water and titrated 
with potassium permanganate which has been carefully checked with 
pure indigotin under exactly the same conditions. L. db K. 

Estimation of Crude Fibre. By Y. Stein (JS?a*uer. Stat Eecord, 
5, 613 — 614 ; from ITgesJcr.fn Landmund^ 39, 706 — 707). — The method 
for estimating crude fibre in cereals is as follows. The finely ground 
sample is freed from carbohydrates by treatment with malt decoction 
and subsequent washing with water; it is then treated with cold 
aqneous soda (I per cent.), after which it is washed and treated 
with 1 per cent, hydrochloric acid, when it is allowed to settle. The 
residue is washed, transferred to a weighed filter (tree from ash), 
washed with alcohol and ether, dried, and weighed. Nitrogen and 
ash are determined, and the amounts deducted. The results obtained 
are higher than those furnished by the Weende method. Samples of 
barley were found to contain 9*26 to 14*08 per cent, of crude fibre. 

N. H. M. 
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Refraction Constants of Carbonyl Compounds. By R. N'Asim 
and P. Andbrlini (Qazssetta^ 24, i, 167 — 169). — The exceptionally 
high molecular refraction of nickel tetracarbonyl -was attributed by 
Mond and iN’asini (Abstr., 1891, 1822) to the octavalency of the 
nickel in this compound. Gladstone, however, is of opinion that the 
very high molecular refraction of ferropentacarbonyl (Abstr., 1898, 
ii, 264) is dne to the peculiar arrangement of the carbonyl groups, 
and not to the presence of deoavalent iron. The authois have 
measured the refraction constants of several carbonyl compounds, in 
order to ascertain whether the presence of a number of carbonyl 
groups in a molecule causes an abnormal increase in the molecular 
refraction similar to that observed by Zecchini in the case of the 
phenylamines (this vol., ii, 2). 

The measurements were made for the ray Ha, and the results are 
summarised in the following table. 


Substance. 


c-l 

it 

- 1 . 

Observed. 


Observed. 

Calculated. 

Quinone 

48*27 

46*80 

27 98 

27 *28 

Diacetjl 

34 38 

34 60 

20 88 

20 84 

Dipropionyl 

49*70 

49*80 

29 96 

29 *96 

Tetaraohlorotetrakctohexa- \ 
methylene j 

83 *87 

82-80 

49 -04 

48*32 

Bibromodichlorotetrakcto- \ 
hexamothylene ' 

95*57 

93-8 

S6'23 

54*18 

Leuconic acid 

67*10 

66-00 

89 -78 

38 60 

Potassium croconate 

86 *48 

— 

48 91 



The refraction constants of quinone, tetrachlorotetraketohexa- 
CO'CO 

methylene, C)C12<0 q,qq>CC 12> and dibromodichlorotetraketohexa- 

methylene were measured in benzene solution; leuconic acid and 
potassium croconate were examined in aqueous solution. 

Leuconic^ acid combines with 6 raols. of water of crystallisation or 
combination ; in aqueous solution it seems to possess the constitution 

since the molecular refractions calculated 

L/(v-)x 1 ) 2 ’C (011)2 

for this formula which are given in the above table agree closely 
with the observed values. 

If the atomic refraction of potassium is taken as 8*1 — the value 
deduced by Gladstone from the refraction of potassium salts — the 
VOL. LXVI. ii. 24 
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calculated molecular refraction of potassium oroconate becomes 58*2^ > 

for the formtda "7 ^ ; the atomic refraction of potassium must be 
(I 

taken as 22 5 for the simple formula and 12*40 for the /i® formula if the 
ordinary constant is assisfued to the carbonyl groups. The authors 
attribute the abnormally bigh molecular refmction of this substance 
to the metal alone, since the measurements made on the other 
carbonyl compounds show that the presence of several carbonyl 
groups causes no abnormal increase in the molecular refraction. They 
do not deny that the anomalous results obtained with such com- 
pounds may be partly due to the measurements being sometimes 
made in solution, as supposed by Perkin (Trans., 1892, 800). 

W. J. P. 

Eefiractiou Constants of Purfurylic Alcohol sind of Pyro- 
muoic acid and its Salts. By G-. Genxaei {Gazzetta^ 24, i, 246 — 
255 ; compare following abstract). — The author has determined the 
refraction constants of furfurylic alcohol and of pyromucic acid, 
(HPy), and several of its ethereal salts, for the lines Ha, H/s, Hy, and 
1). The results for the ray Ha are summarised in the following 
table. 


1 

Substance. 

i 

1 

Temp. 

d 

T> "H.’-l 

Atomic refi*action 
of the furfurylic 
oxygen. 


From/£. 

From p-. 

Furfurrlir alcohol. 

22*7° 

43*2 

24 '76 

2*6 

0-97 

HPy in H 3 O 

22-6 

44-02 


2*82 

2*14 

„ EtOH.... 

23*5 

43*1 

27 1 

3*9 

3 14 

MePy 

21 

61*57 


3-77 

2*74 

EtPy 

20 -8 

59 -4 

36 -29 

8*14 

1*90 

PrPy 

23 *9 

67^3 

89-95 

3-3 

2*13 

CHM’ea-Py 

23*7 

67*0 

39*90 

3*09 

2*23 

Clle,-Py 

27*6 


41**6 

3 a 

2*18 


The constants for pyromucic acid were determined in a 3*264 pei* 
cent, aqueous solution and in alcoholic solutions containing 19*522 
and 25*06 per cent. ; the values of the latter solution are consider- 
ably higher tlian those for the other two, which are given in the 
table. The other substances were examined in the pure state. 

W. J. P. 

Refraction. Constants of Oxygen, Sulphur, and Nitrogen in 
Heterocyclic Nuclei. By R. ISTasini and G. Oareara {Qazzetta, 24, 
i, 256 — 290). — The authors have determined tho i^efraction conslant-s 
of a number of substances containing oxygen, sulphur, or nitrogen in 
a closed chain for the rays Ho, H^b, Hy and D. The results for the 
line Ho are tabulated below. 
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Subotance. 


P“ ““1, 
d 

+ '2)cl 

Atomic refrac- 
tion of the S, N, 
or 0 in the 
nucleus. 





For fjL. 

For / 1 -. 

Purfuran 

21-6 


18 *42 


0-78 

1 ; 4-dimethylfupfuraii. . , . 

X7 -7 

46-73 

28 *01 

1*65 

1*25 

Thiophen 

25 *1 

41 -40 

24*18 

11 -40 

6-54 

1 : 4-dimethyltliiophen 

19 *0 

57*87 

34 *03 

12-67 

7-26 

Pyrroline 

21 -0 


21 *39 

8-79 

1-86 

1 : 4 -dimethylpyrpolin 0 . , . 

19-8 


29-90 

4*33 

2*10 

Pyridine 

]2-4 

40-72 

23 *87 

4*42 

2*73 

Picoline 

• — 

48*78 

28*54 

4*88 

2*82 

Quinoline 


73-03 

41 *38 

9*33 

4*66 

Isoquinoline 

21 -4 

72*30 

40-Cl 

8-59 

4*29 

Piperidine . . , . . 

Coniino 

23-8 

44 *46 

26 *65 

6-16 

2*71 

23 *0 

67-86 

40*61 

5*76 

2*99 

2-Methylpyrazole 

13*7 

39*32 

23*20 

4*60 

2*63 

3 : 5-DiinebhylpTPazolo , , 

25-7 

48*02 

28*39 

5-11 

2*94 

l-Phenyl-3 : 4-dimethylpyr- 

19 *4 

92*12 


5 -96 

3*10 

azolo 






1:4: 5-PhenTlmethyl- 

22*0 

101 *63 

53-68 

6-91 

3*54 

ethylpvrazole 






1:4:3: 6-Phenyl(limetliyl- 

19 *8 

107*69 


6*09 

3*08 

ethylpyi-azolo 







The values given for thioplien are calculated from I^^asini and 
Scala’s numbers (Abstr., 1887, 754). B : S-Dimethylpjrazole was 
examined in an 11*209 per cent, benzone solution, but all the other 
compounds were examined in the pure state. The authors give a full 
discussion of tbe results, and consider that they support the conclu- 
sion that heterocyclic nuclei, like furfuran, pyrazole, &c., have a 
centric constitution similar to that which is by some attributed to 
benzene. I*- 

Constitution of Benzene. Eefraction Constants and Mole- 
cular Volumes of Benzene Derivatives. By J. W. Brohl (/, j?r. 
Ohem., [2J, 49, 201—294 5 J&er., 27, 1065— 1083). See this vol., 
i, 366. 

Spectra of Tin, Lead, Arsenic, Antimony, and Bismuth. By 
H. Kayseb and C. Rungs {Ann. Fhi/s. Ghem., [2], 52, 93 — 118). — 
Of the elements of the fourth and fifth groups of the periodic 
system, only a few can be utilised for spectroscopic measurem^ts. 
Germanium and the lare earths cannot be obtained in sufficient 
quantity or puidty, carbon and silicon give only very few lines, and 
nitrogen and phosphorous no lines at all. The authors have therefore 
confined their observations to tin and lead in the fourth, and arseuic, 
Antimony, and bismuth in the fifth group, the method employed 
being that described in former communications (Abstr., 1893, ii, 313), 
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Regularities similar to those observed in the spectra of other 
metals belonging to the same groups in the peiiodic system were not 
discovered, as the lines do not arrange themselves in series. There 
are, however, in all these spectra groups of lines which ai*e repeated at 
least three times over, and between which there are constant differ- 
ences in the vibration peiiods. H. 0. 

Absorption Spectra of Cnprio Bromide. By P. Sabaiier 
{Gomjpt, revd.^ 118, 1042 — 1045). — The author has examined the 
absorption spectra of solutions of copper bromide of different concen- 
trations. Very concentrated solutions are extremely opaque and only 
admit of examination in layers of less than 1 mm. in thickness. The 
absorption spectra of such solutions is similar to that of solutions of 
the salt in alcohol. The absorption for these solutions is greatest in 
the green, and transmission is at a maximum in the red. As the* 
solutions are diluted, the absorption in the green decreases and that 
in the red increases, until with very dilute solutions, absorption is at 
a maximum in the red and very slight in the green. H, 0. 

Variation of Rotatory Power under the Influence of Tem- 
perature. By A. Le Bel (Compt rend,, 118, 916 — 918). — ^In order 
to avoid the probable presence of amylic alcohol, the author has pre- 
pared amylio isobntylic ether by tbe action of amylic chloride on 
sodiinii isobutoxide. The product thus obtained gives the following 
rotations in a colunm 200 mm, long. 


f 65® 15® -42® 

Rotation -hr 28' H-l® 13' +34' 

Methylic lactate shows similar variations. 

f 100® 15® -23® 

Rotation -4® 27' -4® 2' -2® 41' 


All the compounds actually known to have variable rotatory power 
are compounds in which the asymmetrical carbon atom is united only 
with a single radicle containing an. atom of oxygen united with 
another radicle. When, on the other hand, the asymmetrical carbon 
is united with tw^o radicles of similar constitution, the variations of 
the rotatory power become almost nil. The mtatoiy power of 
methylic tartrate, for example, varies considerably with the tempera- 
ture, whereas the rotatory power of methylic valeryl tartrate is 
practically constant, and the tetra-substituted ethereal salts of taitario 
acid show no variations between 10® and 100®. 

With a view to ascertain whether these variations are due to 
polymerisation or to changes in the internal structure of the mole- 
cules, Ramsay has determined the molecular weights of some of the 
compounds. Propyl glycol has a quadruple molecular weight at the 
ordinary temperature and a double molecular weight above 100®, but 
the rotatory power does not vary. Ethylic tartrate has a simple 
molecule at about 100®, but probably polymeiises at low temperatures, 
when the rotatory power is much lower. Amylic isobntylic ether, 
however, has a simple molecule between —23® and +125®, and hence- 
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tlie variations in rotatory power observed by tbe author and by 
Colson must be due to internal changes. 

The facts can only be reasonably explained by assuming that the 
univalent unions become immobile at low temperatures, the molecule 
undergoing a kind of internal congelation. C. H. B. 


The Voltaic Chain. By H. M. Goodwin {Zeit ^physikal. Ohem,, 
13, 577 — 656). — The author describes experiments made to test the 
validity of the law, that the potential difference between a metal and 
a solution depends on two constants — (1) a constant for the metal, 
(2) the cathion concentration of the solution. Two cases are con- 
sidered; when the solution is (i) that of a salt of the electrode, 
(iO that of a sparingly soluble salt of the electrode in the presence of 
a soluble salt containing the same anion. The cause of the difference 
of potential is considered to be the emanation of ions from the metal 
into the solution until the ion pressure (p), together with the electro- 
static attraction of the metal for the ions —f(s ) — , is equal to a value 
P, constant for the metal. If the pressure p were originally greater 
than P, then the metallic ions would be deposited upon the metal 
until p — f(s) = P ; /(s) being in this case, of course, a repulsive 
force. Starting from this view, and equating the change of volume 
energy to that of electric energy, a value is obtained for the potential 
diffei'ence. As in the experiments, the E.M.P. of a cell with the same 
electrodes in different solutions was employed, the final equation is 

B»T n 

independent of P ; B.II.P. = loge where lu is valency of 

metal, pi and p* the ion pressure, and c<, the electric equivalent 
56,450 coulombs. A number of experiments follow with a chain of 
the nature of Case I — thallium, thallium chloride, and potassium 
nitrate, thallium chloride and potassium chloride, thallium — and the 
observed values agree well with these calculated by the formula 
developed, as is also the case when the salts of other metals are sub- 
stituted for those of potassium. For the consideration of Case II, 
two chains of zinc, zincic chloride, mercurous chloride, mercury, with 
varying concentrations are opposed, and the observed and calculated 
values compared and found concordant. A number of changes are 
made which should theoretically have no effect on the E.M.F., such as 
substitution of bromides for chlorides, of silver and silver chloidde for 
mercury and mercurous chloride, &o., and the results found as pre- 
dicted. In the third portion of the communication, the author points 
out a method for the determination of the solubility of salts by the 
measurement of the E.M.F., and the results thus obtained are compared 
with those deduced by other methods. In the case of very insoluble 
salts, such as silver iodide, very different results are obtained by the 
different methods. The author considers the B.M.F. method the b^t 
when the solubility is below 0*1 x 10“*, but for higher solubilities 
he regards the conductivity method as preferable. L. M. J. 


Copper Electrolysis in a Vacunm. By W. Gannon (Free. 
Boy. ibbtf., 55, 66 — 83). — It is known that copper sulphate in solution 
does not conform rigorously to the simple form in which Faraday’s 



306 


ABSTRACTS OF CHEMICAL PAPERS. 


]ay7 of electrolysis is generally expressed, and it has been shown by 
Gray that the copper deposit is heavier the higher the cuiTont density 
and the lower the temperafnre, an explanation of this being given in 
the fact that copper dissolves to a very appreciable, although variable, 
amount in solutions of copper sulphate. According to Schustei*, it is 
probably the oxygen of the air present in the solution that causes this 
chemical corrosion, and hence it v^as of interest to examine if any 
difference could be found between the weights of the deposits of two 
copper voltameters, one of which would be placed in a vacuum. ^ 

The author shows that with two copper voltameters contajining 
freshly made neutral solution of copper sulphate, one of which is 
under reduced pressure, the other conditions being comparable, the 
copper deposit in the partial vacuum is higher than the deposit under 
the atmospheric pressure, but the percentage difference is not con- 
stant, If a little free sulphuric acid be added to the air solution, the 
percentage difference is more constant and higher than before. The 
addition of acid to both voltameters causes the percentage difference 
to be constant within experimental errors- Under this last condition, 
for current densities above O'Ol ampAre per sq. cm. of active cathode, 
there is no practical difference between the two deposits, but for 
densities below O’Ol ampere per sq. cm., the vacuum deposit is very ap- 
preciably higher than the air deposit. A curve drawn representing the 
deposits obtained in a vacunm at different current densities is more 
regular than the air curves, and for densities below O’Ol ampere per 
sq. cm. is approximately a straight lino. H. 0. 

Specific Heats and Latent Heats of Change of State of Solid 
Silver and Copper Sulphides and Selenides. By M. Beltati 
and S. Lussana {Zeit Kryst, Miw., 23, 167 — 170; from Attl latit, 
Tenet (6), 7, 1061). — The remarkable anomalies in the electrical re- 
sistances of silver and copper* selenides at different temperatures 
observed by the authors {Atti latit Tenet (6), 6, 189) have led 
them to investigate the rate of heating and cooling of the sulphidos- 
aud selenides having the composition Cu2S, AgsS, CuaSe and AgaSo ; it 
vas thereby ascertained that these substances change into physically 
isomeric foims at definite temperatures. The change is, of course, ac- 
companied by the development or absorption of heat, and the difCeroni 
physical modifications have different specific heats. The following 
table gives the heat of conversion, X, in small, mean calories, and the 
two specific heats, 7 just below the temperature of change ty and 7* 
just above that temperature. 


Substance. 

t 

A. 

7- 

7i- 

GuaSe. . . 

110° 

5*406 

0 -09808 

0-08505 

Ag..Se 

133 

5-641 

0 -00836 

0*06843 

CuoS 

108 

5-630 

0 -13165. 

0 *10330 



1 

176 

t 

3-843 

0-08914 

0 -08804 


The anomalous changes in the electrical resistances of these sub- 





GENERAL AND PHYSICAL CHEMISTRY. 


307 


stances with iempemture are tlins explained by their peculiar behaviour 
towards boat; it is noteworthy that the electrical resistance and the 
specific heat of silver sulphide have constant values from 79" to 175°, 
the temperature at which change of state occurs. W, J. P. 

Fusibility of Mixtures of Salts. By H. Le Oh atelier (Oompt 
rend,, 118, 800 — 804). — ^Mixtures of salts capable of forming double 
salts correspond with aqueous solutions of salts which form hydrates, 
and the author has previously shown that, in the case of the latter, each 
different compound, or each different state of the same compound, 
has a distinct curve of solubility. It follows that salts capable of 
forming a single definite compound will have a curve of fusibility 
consisting of three parts, one corresponding to the crystallisation of 
one of the salts, the second to the crystallisation of the other simple 
salt, and the third to the crystallisation of the double salt. The 
curves of the two single salts have the same form as if the double 
salt did not exist. The curve of the latter necessarily has a different 
form ; its highest temperature of crystallisation is that which corre- 
sponds with its simple fusion, but this diminishes gradually when 
increasing quantities of one or other of the constituent salts are added, 
and tends, in the two cases, to approach absolute zero when the pro- 
portion of one or other of the smgle salts tends to become 7^1 The 
three cuiwes, when taken in pairs, show a certain number of points 
of intersection which limit the available parts of the curves. The 
portions corresponding with a state of stable equilibrium are necessarily 
those which, for a given mixture, correspond with the highest tempera- 
ture of crystallisation, in those cases, at least, where crystallisation is 
accompanied by a development of heat. The ciystallisation of the 
double salt may take place between limits more or less extended, 
according to the relative position of the three carves, or even may not 
take place at all if its curve is entii’ely below those of the two simple 
salts. When part of the curve of the double salt is above that of the 
single salts, sometimes its summit (which corresponds with the melting 
point of the isolated double salt) will be on the stable part of the 
curve, and in this case the double salt can be fused without decom- 
posing; if, however, the summit is outside the stable part o£ the 
curve, the fusion of the double salt is accompanied by precipitation of 
one of the constituents. The first case has been observed with some 
aqueous solutions, but is quite exceptional ; the second case is that of 
the maiority of salino hydrates which can he formed in aqueous 
solutions. 

Oui*ves are given for lithium potassium carbonate and for sodium 
pbospboborate respectively. The former contains equal equivalents 
of its constituents, is perfectly crystalline, and shows strong double 
refraction ; the latter has no action on polarised light. The mixture 
of lithium and potassium carbonates shows supersaturation, which 
allows the curve of the double salt to be prolonged beyond that of 
potassium carbonate, a result analogous to that which would be 
obtained if a solution of sodium cliloride could be cooled below the 
freezing point of its cry ohyd rate or eutectic mixture without solidi- 
lication taking place. C. H. B. 
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Ah Improved Specific Gravity Bottle. By H. Louis {J, Soc, 
Ghem, Ind.^ 1894, 322 — 323). — The new bottle duffers from the 
ordinary type only in that the stopper is longer than nsnal, and is 
graduated, whilst a light glass cap is ground to fit accurately over 
the neck of the bottle, and thus to prevent the loss by evaporation 
that otherwise occurs during weighing, &o. It is filled in the usual 
way ; the neck and stopper are then rapidly wiped dry, the cap is put 
on, and the body of the bottle dried. When weighing the bottle, any 
variation in the height of the column of liquid in the capillary tube 
must be read off on the graduations, which may be to any convenient 
scale ; the author’s graduations are apart, corresponding with 

■ 5 ^ grain of water. It is an easy matter to calibrate the tube and to 
make the necessary corrections. The capped bottle can be left for a 
long time without diminishing in weight through evaporation taking 
place. L. DE K. 

Rate of Dififasion of some Electrolytes in Alcohol. By W. 
Kawalki {Ann, Phys, Cheni,^ [2], 62, 166 — 190). — ^In this, the first 
portion of the author’s communication, the method of experimenting, 
which is similar to that of Scheffer (Abstr., 1888, 1144), is described. 
The application of Stefan’s tables for calculating the diffusion co- 
efficient is considered, and a modification given, which is better suited 
to the author’s arrangement. H. 0. 

Densities of Solutions of Soda and Potash. By S. U. Picker- 
ing (Phil. Mag., [5], 37, 359 — 375). — The only existing data as to 
the densities of these solutions are very inaccurate and antiquated. 
In the present series, the mean experimental error is 0’0000063. The 
results with soda, which extend from 50 per cent, downwards and 
apply to a tempei*atnre of 15®, when plotted form a figure which is 
eminently complex, and shows eight breaks, several of which ai*e 
veiy well marked. Of those, six occur at points corresponding with 
the hydrates already isolated by the anther (Trans., 1893, 890) ; the 
other two, which occur in weak solutions, correspond with the only 
two hreal^ found in the freezing point figure. A drawing, showing 
the above-mentioned breaks, attnbutes to the points an apparent 
error, agreeing almost absolutely with the known experimental error, 
whereas a drawing of a similar degree of complexity, placing the 
breaks elsewhere, gives an appai*ent error 6*6 times greater than the 
experimental error, and drawings obliterating every alternate bi*eak 
give errors 18 to 33 times gi*eater. The results with potash form a 
simpler figure, and indicate somewhat uncertainly the existence of 
four brea&, one of which corresponds with the recently isolated 
tetrahydrate. S. U. P. 

Solubility of Mercuric Haloids in Carbon Bisnlpliide. By 
H. Arctowski (Zeit. anorg. Ohem., 6, 260 — 267). — The solubility of 
mercuric chloride, bromide, and iodide in carbon bisulphide has been 
determined between —10® and +30®, and the results plotted against 
the temperature. The curve in each case consists of two straight 
lines, and indicates that the solubility increases with the temperature 
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at a constant rate until a certain point is reached, after which it 
increases at a greater, but still constant, rate. The solubility of the 
iodide is greater than that of the bromide, and increases with the 
temperature at a greater rate; the same is true of the bromide as 
compared with the chloride. The points of change of curvature of 
the three curves lie approximately on a straight line ; the lower parts 
of the three curves intersect approximately in a point on the axis of 
temperatures, and they diverge almost at equal angles ; and the 
straight line passing through the two points, given by special deter- 
minations of the solubility of the iodide at — 21° and at — 76°, inter- 
sects the axis of temperatures at a point almost coincident with the 
freezing point of the solvent. 

Carbon bisulphide has no tendency to form molecular compounds 
with mercuric haloids, and it is thus impossible to account for the 
breaks of continuity in the above-mentioned curves in the same way 
as is done when the breaks in the curve of solubility of sulphuric acid 
in water are assumed to be due to the existence of definite hydrates, 
some of which it is possible to isolate. The author seems, indeed, 
to regard these hydrates as effects, rather than causes, of the pheno- 
menon of solution. He looks on a solution as an ill-defined molecular 
compound between solvent and dissolved substance, and supposes 
that, when one thing does not dissolve in another, it is because the 
two substances are incapable of forming such compounds. The 
language of the paper is somewhat obscure on these points, pi‘obably 
due to its being a translation. C. F. B. 

Velocity of Hydrolysis of Methylic Acetate by Water. By 
J. J. Yan Laar {Zeit yhysihah Ohem., 13, 736 — 756). — The value for 
the electrolytic dissociation of water, obtained by Wijs (Abstr., 1893, 
ii, 364) from experiments on the hydrolysis of methylic acetate is 
considerably less than that obtained by Bredig, Walker, and Ostwald 
by other methods. The author first deduces an expression for the 
quantity of ethereal salt hydrolysed as a function of the time, and 
also for the point of least velocity, and compares the results with 
Wijs’ experiments, and is of the opinion that the value obtained by 
Wijs, 1*2 X 10“"^, must be r-egarded as the most probable value and be 
accepted until more accurate determinations are made. 

L. M. J. 

Velocity of Reaction between Ethylic Iodide and Sulphide. 
By G. Carraju (Qazsetta, 24, i, 170 — 179). — The reaction between 
ethylic iodide and ethylic suljihido is represented by the equation 
EtaS 4- EtI = SEtsI, triothylsulphine iodide being formed. The 
reaction is consequently of the second order, and should be repre- 
sented by the equation ^ = 0(A -- a?)(B -- <»), where A and B are 

the molecular quantities of the interacting substances, x the amount 
of substance transformed during the time t, and 0 a constant. If the 
interacting matenals are employed in equivalent proportion, A and B 

become eqnal, and, on integrating, it is seen that ,7-.-^ — r is con- 

stant. 



.Hio ABSTRACTS OF CHEMICAL PAPERS. 

The weighed mixture of ethylic sulphide and iodide in molecular 
proportion was placed in a closed tube, heated to the desired tempera- 
ture for a known time, and then plunged into ice; the contents of 
the tube were filtered after adding ether, and the triethylsulphine 
iodide titrated in aqueous solution against standard silver nitrate. 
The constant given above was thus found to be 0*00013 at 41®, 0*00034 
at Go®, and 0*TO014 at 80®, the individual numbers for the two lower 
temperatures agreeing fairly well. The results obtained at 80° are 
nob altogether satisfactory, owing to the partial decomposition of the 
triethylsulphine iodide at that temperature ; at 100°, very little of tho 
sulphine was obtained, only 0*66 per cent, of it remaining undecom- 
posed after 990 minutes. 

The presence of water considerably accelerates the action, and the 
above equation no longer holds, the system not being homogeneous. 
The author attributes this accelerating action to the greater stability 
possessed by the triethylsulphine iodide when partially dissociated in 
aqueons solntion than when in the pnre state. W. J. P. 

Effect of Neutral Solvents on the Velocity of Formation of 
Triethylsulphine Iodide. By Gr. Cabraea {Qazzetta, 24, i, 180— 
189 ; compare preceding abstract). — The velocity of reaction between 
ethylic iodide and sulphide in solution changes as the solvent em- 
ployed is changed. The following table sbo'ws the factors by which 
the velocity increases on the addition of various ueutral organic 
solvents, the velocity coefficient 0*00034 at 66° (see preceding abstract) 
being taken as unity. 


Solvent. 

AtC6°. 

At 78°. 

At 100°. 

MeOH, 1 mol 

■ ■ 


60*3 

MeOH, 1 vol 

15 B 

' 50-9 

273-1 

McOH, 2 Tols 

— 

— 

181 7 

MoOH, 4i vols . . 

— 

— 

107 •() 

EtOH, 1 vol 

7 '0 

1 16-5 

42*9 

CHsEb-OH, 1 vol 

4*7 

1 32*9 

21*7 

OHMeyOH, 1 vol 

4-1 

7*6 

— 

00 Meg, 1 vol 

— 


0*14. 


It will be seen from tho table that alcohols increase the speed of 
the reaction, whilst acetone decreases it ; the action does not proceed 
in presence of benzene or ether. The author agi*ees with Mensebut- 
kin that the cause of the different effects of various solvents on the 
velocity of reaction is not a physical one, but must bo sought in the 
chemical constitution of the solvents themselves. W. J. P. 

Atomic Weights. By J. Thomsex {Zeit, physikaL Ohem,^^ 13, 
726 — 736). — The paper contains recalculations of the atomic weights 
as obtained from Btas’ experiments and referred to 0 = 16. Silver 
is first calculated from five independent methods, and the mean value 
OijAg = 0 444733 obtained, whence Ag = 107*9299. Prom the 
value of silver, the numbei*s for chlorine, bromine, and iodine are 
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obtained, and from these, these for other elements, the results being 
contained in the accompanying table, together with Stas’ own 
numbers and those recalculated by Van dcr Plants. 



St<is. 

ThoiiiNeii. 

Tan dor Plaats. 

Ag 

. . . . 107-930 

107*9299 

107-9-244 

Cl 

35-457 

35*4494 

35-4565 

Br 

. . . 79-952 

79-9510 

79 9548 

T 

. . . 126-850 

1-26-8556 

126-8494 

s 

. . . 3-2-074 

32-0606 

32-0590 

Pb 

... 206 934 

206-9042 

206-9308 

K 

. . . 39-1425 

39-1507 

39-1403 



23-0455 

23-0543 

23-0443 

Li 

7-022 

7-0307 

7-0235 

N 

. . . 14-055 

14-0396 

14-0619 . 


The author then points out that his numbers are preferable to 
those of Van dor Plaats, inasmuch as they reproduce the origined 
experimental numbers with a higher degree of accuracy, the average 
difference from the experimental ratios being only one-sixth of that 
obtained by the use of Van der Plaats’ numbers, while further the 
differences are more uniformly distributed amongst the positive and 
negative signs. The value for hydrogen as calculated from the iMtio 
KHa/HCl (this voL, ii, 277) with the above values for nitrogen and 
chlorine becomes H = 0*9992. L. M. J. 

Apparatus for BistillatloxL in a Vacuum. By P. Andsblutj 
(Oazzetta^ 24, i, 190 — 191). — A somewhat complicated glass appa- 
ratus for use in distillation under reduced pressure is described and 
figured ; it consists of a bell jar, into the neck of which is ground a 
stopper through which passes an adapter for taking the end of the 
condenser. The bell jar contains the vessels for collecting the distil- 
late, and may be tnmed round in order to direct the separate fac- 
tions into the proper receptacles, the stopper remaining fixed. 

The author employs Wurtz flasks having a small auxiliary bulb in 
the neck and a stem of some 50 — 60 cm. in length. Instead of filling 
the distilling flask with glass wool, as recommended by Angeli 
(this vol., ii, 39), the author prefers to stand a bundle of glass threads 
in the bulb, keeping them in place by a spii'al of platinum wire 
contained in the neck of the flask. W. J. P. 


Inorganic Chemistry. 


Atmospheric Hydrogen Peroxide. By E. SghQne (Per,, 27, 
1233 — 1235 ; compare this vol., ii, 88), — A reply to Jlosva’s paper on 
this subject (this vol., ii, 277). Exception is taken to the statements 
"that niti’ic peroxide is a constant constituent of air, and is the oxidis- 
ing agent in it. The chief question at issue is one of feet, namely, 
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wlietlier potassium iodide, starcli, ferrous sulphate, and guiacuin 
diastase solutions are characteristic reagents for hydrogen peroxide, 
and although Ilosva denies this, the author has recently furnished de- 
tailed expeiimental proof in support of his assertion {^Zeit, anal. 
Chem., 1894, 137). In addition to hydrogen peroxide, organic per- 
oxides, such as percarbonic acid, are probably present in the atmo- 
sphere, they are formed by plants in the presence of sunlight (com- 
pare Bach, this voL, ii, 186). J. B. T. 

Chlorides and Iodides of Nitrogen. By T. Selivanoff (Ber., 
27, 1012 — 1019). — The chlorides and iodides of nitrogen are con- 
sidered by the author to be the amido-dei*ivatives of hypoohlorous 
and hypoiodous acids. Iodide of nitrogen is most probably formed 
by the action of ammonia on hypoiodous acid, which, along with 
ammonium iodide, is the first px*oduct of the reaction between am- 
monia and iodine. 

(I.) NH3 -f H2O 4- I2 = NflJ + HOI. 

(II.) (a) 2NH3 + 3HOI = NHglNIs + SH^O. 

(h) NHa 4 2HOI = NHIa + 

(c) NH3 4- 3HOI = NI3 + 3H3O. 

When a dilute solution of iodine is added to ammonia, the liquid 
remains clear and contains hypoiodous acid. When a further quan- 
tity of iodine is added, iodide of nitrogen is precipitated, and the 
clear liquid then contains less hypoiodous at id than before. On the 
other hand, iodide of nitrogen is soluble in a large amount of am- 
monia, yielding a solution which contains hypoiodous acid, so that 
the equations (a), (Z>), and (c) given above are reversible. It is to 
this formation of hypoiodous acid that many of the characteristic 
reactions of iodide of nitrogen must be referred, such as the libera- 
tion of oxygen from hydrogen peroxide, the formation of chloride of 
iodine by the action of hydrochloric acid, and the production of 
iodine derivatives from phenol. The accuracy of this view is further 
confirmed by the action of potassium iodide solution and of dilute 
acids on iodide of nitrogen. 

Potassium iodide dissolves all the iodides of nitrogen more or less 
readily, and the solution formed contains ammonia, iodine, and 
caustic potash, the reaction being represented by the following 
equations : 

ISTHIa 4- 2H3O = NH3 4 2HOI, 

2HOI 4 2KI = 2I3 4 2KOH. 

Dilute acids, on the other hand, convert iodide of nitrogen into iodine 
and iodic acid, both of which are formed from hypoiodous acid accord- 
ing to the equation 

5HOI = 2I3 4- HIOs 4 2H3O. 

The change is usually accompanied by a cei4ain amount of decompo- 
sition into iodine and nitrogen, but this can be wholly avoided if 
(1) a small amount of acid be employed, (2) sufficient water be 
present to dissolve the whole of the iodine formed, and (3) the iodide 
of nitrogen be in the form of a very fine powder. 

In the light of the formation of the iodides of nitrogen by the 
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action of ammonia on liypoiodous acid, the author proposes the fol- 
lowing names for the these substances : sesqui-iodylamide ; 

]Sr] 3 [l 2 , d/i~iodylamide ; NI 3 , iri-iodijlamide. 

The chlorides of nitrogen are probably always formed in a similar 
manner to the iodides by the action of ammonia on hypochlorous 
acid, a reaction which has been used for their preparation. When chlor- 
ide of nitrogen is treated with dilate sulphuric acid, it is partially dis- 
solved, the solution giving the reactions of hypochlorous acid ; the 
accumulation of hypochlorous acid, however, prevents any further 
decomposition of the chloride, and the greater part of it therefore 
remains unchanged. When hydrochloric acid is employed, on the 
other hand, the hypochlorous acid is decomposed with formation of 
chlorine as fast as it is formed, and the entire amount of chloride of 
nitrogen is rapidly decomposed. In the same manner, chloride of 
nitrogen is completely decomposed by a solution of sucoinimide, 
which reacts with the hypochlorous acid to form chlorylsuccinimide 
(Abstr., 1893, i, 192). 

Other interesting reactions of chloride of nitrogen are that solid 
iodine produces an explosion, whilst a dilute solution yields iodic acid, 
and that it undergoes an energetic reaction with potassium iodide, 
iodine being libeinited. A. H. 

Preparation of Pree Hydroxylamine. By J. W. BRilHL 
27, 1347). — ^Polemical. A rejoinder to Lobry de Bruyn (this vol., 
ii, 278). 

Phosphoric Anhydride. By H. Biltz (Ber., 27, 1257—1264). — 
Ammonia reacts energetically with phosphoric anhydride at ordinary 
temperatures, forming a dark reddish-brown mass consisting chiefly 
of phosphamic acid. On treatment with water, hydrogen phosphide 
is evolved, and yellow phosphorus (0*05 per cent.) is formed, 
together with a reddish, flocculent substance (OT — 0*2 per cent.). 
This substance is not red phosphorus, as SchifE stated, but the sub- 
oxide, P 4 O. By the action of potash, hydrogen phosphide is formed ; 
in presence of moisture, white vaponrs are evolved, and on warming 
with sulphuric acid, phosphoric acid and sulphurous anhydride are 
formed. Phosphorus suboxide is formed in small quantity by heat- 
ing phosphoric anhydride at 250® either in a vacuum or in a current 
of air, carbonic anhydride, hydrogen, oxygen, or steam ; the maxi- 
mum yield is 0*06 per cent. ; it is also formed in traces by dissolving 
the anhydride in water or soda. The formation of the snboxide is 
conditioned by a high temperatui*e, and the presence of phosphorns 
oxide in the phosphoric anhydride, since it is not formed by the 
action on the latter of water in large excess, of ammonia at low tem- 
peratures, or in any circumstances from water or ammonia, and 
anhydride which has been purified by sublimation over platinum black 
in a current of oxygen. A quantity of suboxide was foi*med from 
a portion of anhydride which had been heated at 230° during several 
hours, so that either this treatment was insufficient to remove all the 
phosphorus oxide (b. p. 173°), or the commercial anhydride contains 
small quantities of other lower oxides of phosphorus. J. B. T. 
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The Yellow Modification of Arsenic. Bj J. W. RBTGEits (Zeit. 
anorg, Ohem,, 6, 317 — 320). — ^In his previous paper (Abstr., 1893, 
ii, 570) the author had neglected to notice Schuller’s work (^Mafh, u. 
natHrw.Ber. ans Ungani (1889), 6, 94), to which he now draws atten- 
tion. Schuller sublimed pui*e arsenic in a vacuum, and obtained a 
yellow sublimate of arsenic, characterised by its extreme volatility 
and by its instability. He further calls attention to the parallel 
series of modifications of phosphorus and arsenic. 

Phosphorus. Arsenic. 

(a.) Colourless, regular. (a.) Yellow. 

(6.) Light-red (? regular). (6.) Black (? regular). 

(c.) Dark-red to opaque, hexa- (c.) Silver- white, hexagonal, 

goual, “ metallic phos- 
phorus.” 

C. P. B. 

Potasslmn Arsenite Sulphate. By A. Stavenhigen (^ZeU. angw. 
Ghein.y 1894, 165 — ^166). — The author, some time ago, investigated 
compounds of arsenic tiioxide with sulphuric anhyi?ide (Abstr., 
1893, ii, 459), and has now succeeded in preparing a double salt of 
potassium sulphate with potassium arsenite. 21*8 grams of potassium 
sulphate and 3 grams of potassium ortharsenite were dissolved in 
85 c.o. of water, evaporated to the crystallising point, and slowly 
left to crystallise. The doable salt separated as small, lustrous 
prisms, showing hexagonal forms when viewed under the microscope. 
Analysis proved its formula to be KaAsO 3,10K2SO4 . L. db K. 

Complex Acids: Condensation Products of Alkali Phos- 
phates or Arsenates with Chromates and Sulphates, and of 
Nitrates with Sulphates. By C. Friedhbim (Zeit anorg, Ghem., 6, 
273 — 302). — It has been shown, in the previous work on complex 
inorganic acids (Abstr,, 1893, ii, 283), that these acids are not, as 
hitherto supposed, molecular compounds, but that they form complex 
molecules of definite atomic structure. For instance, the compound 
mentioned below as obtained from potassium dihydrogen phosphate 
and sulphuric acid, is to be regarded, not as 2K2(),Pa06,2S03,3Ha0, 
or as KHS04,KH2P04 + 2H*0, but as OH-PO(OK)-0-SO,-OE: + 
H2O. The evidence of this is manifold; these compounds cannot be 
obtained directly by crystallising a mixture of their constituents from 
water; they cannot themselves be recrystallised from water without 
undergoing decomposition; and the water, of crystallisation or of 
constitution, which they contain, is always lost either at a higher or 
at a lower temperature than is the case with the substances of which 
they might be regarded as molecular compounds ; never at the same 
temperature. 

These complex molecules always contain two acids corresponding 
with oxides of the types B^Os and RO3 respectively ; and they are only 
formed when the latter acid is one capable of condensing with itself ; 
as, for example, chromic acid, of which potassium dichromate, 
OK*Cr0s*0‘Cr0fc*0K, is a condensation product. The more nearly 
this acid appiuaches a base in character, the larger is the number of 
such condensation products which it will form, and the larger, too, 
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the number of its “complex’* compounds. Thus, molybdic and 
tungstic acids are known to form many such compounds ; chromic 
and sulphuric acids, which wiU condense, but not so readily, are now 
shown also to form complex compounds, but these are fewer in 
number. It is further shown that the acid oxide, R2O5, need not 
necessarily be Y20fl, PjOa, or AS2O5; it may even be N’206. To con- 
clude, in the author’s words, “ the composition of the so-called 
complex compounds, derived fi‘om acids II2O6 and IIO3, is closely 
dependent on that of the acid salts which the two acids are capable 
of forming, and on the more or less basic character of the tri oxide.” 

A list is given below of the compounds described in the paper. 
The formulce of these is contained in the middle column ; in that to 
the left is given the constitution of the aqueous solution from which 
they were crystallised, and when some substance crystallised out of 
the solution before the complex compound in question, the formula 
of that substance is given in the right-hand column. 


3\.H2As 04 ■ CrO,4 
AB2O5 ; KaCr^Oy 
Asp, (NHdaOrPy 

]SrH 4 HAb 04 CrOj 

PjOb : KgCr.Oy 
1 *oP20& * KplVfO- 

lSrH4H9p04 : CrO^ 
2KH3A8O4 : H2SO4 
KH2A8O4 : HaS04 
2NaH2A804:H2S04 
jN‘aH«A804 : H2SO4 
2NH4H;A804 : H2SO4 
isrp[4Pr9A804 : £[2^04 

2 KHjP 04 : H38O4 
2H5PO4 : KsSOi 
2]S'H4H9P04 : H3«04 
2 KNOs : HsS04 
2NH4NO3 : HsSOt 


0. F. B. 

Some Properties of Carbon Bisulphide. By H. Aectowski 
(Zeit. avorg, Ohem., 6, 265 — 259).~*-At 130® mercuric chloride is 
fairly soluble in carbon bisulphide. At 8®, 100 parts of saturated 
carbon bisulphide solutions of mei*cux'ic chloride, bromide, and iodide 
contain 0*03U, 0T22, and 0*238 parts of the respective salts. The 
following salts, EGl, KBr, KI, KNOa, K2SO4. KSbOj, l^agCO^, 
]Sra3P04, NH4OI, (NH4)2S04, {'NH,)zCOi, AgNO^, Agl, MgCl*, MgS04, 
Odig, SnCls, PbCl*, Pbl2, Pb(N03)2, Oul, HgCl, ZnOh, GraCh, AhGl^ 
ai*e insoluble, and Hgl and PesGls only very slightly soluble. Boiling 
carbon bisulphide, however, dissolves HgNOs, and also Pb(hr03)* to a 
slight extent. 

Sidot’s method of pnrifying carbon bisulphide is the best. The 
liquid is shaken with mercury until all marked ethereal odour has 


OH*AsO(OK)-0-Or02*0-CrO>-OK 

KsOroOy 

OH*AaO(ONH 4 )*O- 0 rO..*O'CrOyONH 4 

(NH4)2Cr207 

A80(0NH4)(0-Cr02-0-Cr0o 


OH-P0(OK)*0-0rO2*O-Cr02 OK 

KsCrjOy 

POCONH 0 (0-Cr02-O*0r03-ONH4)2 


OH-AsOpKl'OSOs-OK + FgO 
A 8 C 0 K)( 0 -S 03 - 0 K )4 + SHsO 

KHSO 4 

OH-AsOcONal-O-SOo-ONa + HsO 

NaHS 04 

OH-AsO(ONH4)*0 S 03 - 0 NH 4 + HoO 

(NH 4 HSC 4 ) 

(NH 4 HSO 4 ) 

On-PO(OK)- 0 -S 05 -OK + HsO 


0 H-P 0 ( 0 NHi)* 0 *S 03 * 0 NH 4 + HjO 
OH-NO(OK)-0-SOa-OK 
0 H-K 0 ( 0 NH 4 ) •O-SO 2 - 0 NH 4 
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disappeared, decanted, and slowly distilled. It is best to purify only 
small quantities at a time, and these immediately before use. The 
pure liquid boils at 46*27°, under 756 mm. pressure, and is almost 
free from smell. It remains pure when kept at the ordinary tem- 
perature in the absence of light, air, and moisture, but under other 
circumstances very readily undergoes slight decomposition. 

0. r, B. 

Sodium Peroxide. By T. Poleck (Per., 27, 1051 — 1063).— The 
chemical behaviour of sodium peroxide is quite analogous to, but 
much more energetic than, that of the^ peroxide of hydrogen or 
barium. It reduces salts of gold, silver, and mercury to the metallic 
state, with evolution of oxygen; platinic chloride solution is only 
reduced after decomposition of the hydrogen platinochloride by the 
addition of a silver salt. Sodium peroxide precipitates ferric hydroxide 
from ferrous and ferric solutions, and manganese peroxide and cobalt 
oxide from manganese and cobalt solutions respectively; it reduces 
permanganic acid to manganese peroxide, and oxidises ohromous 
oxide to chromic anhydride. With uranium salts, it yields sodium 
peruranate, Na4TJ208 + 8H2O, which is precipitated by the addition of 
alcohol, and sets free chlorine from hydrochloric acid ; on prolonged 
boiling, the solution of the peruranate becomes red, evolves oxygen, 
and then deposits sodium uranate. Sodium peroxide rapidly oxidises 
the hydroxide and salts of bismuth to bismuthic acid, and immedi- 
ately reduces potassium ferricyanide to the ferrocyanide ; the latter 
reaction forms the basis of Kassner’s method for estimating the 
peroxide (Arch. PAcwm., 228, 182, 432). Iron and chromium, or 
manganese and chromium, may be separated and estimated by the 
use of sodium peroxide, since the chromium is oxidised to chromic 
anhydride, whilst the other metals are precipitated. Tin, antimony, 
and arsenic may also be separated by precipitating as sulphides wim 
ammonium sulphide, evaporating off the excess of the latter, and 
oxidising the dissolved sulphides with sodium peroxide ; the oxides of 
the metals may then be separated in the ordinary way. The oxidised 
product may be at once tested for arsenic by Mai*sh’s method, which 
would be impossible if nitric acid had been the oxidising agent 
employed. The fusion of silicates and metallic minerals with a 
mixture of sodium carbonate and peroxide would lead to an excellent 
method for their analysis, if crucibles of porcelain, platinum, nickel, 
and silver were not considerably corroded during the process. 

Sodium metaplumbate is formed by the action of tho peroxide on 
lead oxide, in presence of water; the orthoplumbate could not be 
prepared. Iodine combines with the peroxide on heating, with 
formation of sodium periodate. It would seem that the peroxide 
might advantageously be used as an oxidising agent for organic sub- 
stances ; it does not act on alcohol, but ether inflames on contact 
with it. W. J. P. 

Note . — No reference is made to Fairley’s work on sodium per- 
uranate (this Journal, 1877, i, 139). According to the latter, the 
formula of the salt is Na4TJ0fl,8H20, — [Editors.] 
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Sodium Nitride. By L. Zeundeb {Ann. Fhys. Oheon., [2], 62, 
56 — 66). — The anthor has observed that when sodium is introduced 
electrolytically into glass tubes, such as are used for illustrating 
Hertz experiments, a portion of the deposit is reddish-brown in 
colour, and in appearance closely resembles metallic copper. This is 
found to be due to the combination of nitrogen with part of the 
sodium, and probable formation of the compound, NNag. H. 0. 

Action of Water on Bicalcinm Phosphate. By A. Jolt and 
E. SoBBL {Cornet, rend., 118, 738 — 741). — ^When crystals of hydrated 
bicalcium phosphate are thrown into boiling water they become 
opaque, and the liquid, which is acid to litmus but neutral to methyl- 
orange, contains monocalcium phosphate, whilst the insoluble matter, 
which has become amorphous, is almost pure tricalcium phosphate. 
The conversion into tncalcium phosphate is made complete by 
repeated treatment with boiling water. 

If with a constant quantity of water the proportion of bicalcium 
phosphate to water is less than 10 grams per litre, the product seems 
to be a mixture, but it has not yet been completely examined; if the 
proportion of bicalcium phosphate is higher than 10 grams per litre, 
the ratio of calcium oxide to phosphoric anhydride diminishes as the 
proportion of salt to water increases, and the product is at first a 
mixture, but when the proportion of salt exceeds 15 grams per litre 
the product is completely crystalline, and seems to consist of the 
compound OasCPOOsj^Oa^aCPO^a + SHgO. The conversion of hydr- 
ated bicalcium phosphate into the anhydrous salt in presence of 
boiling water, is due to a chemical change in which tricalcium phos- 
phate is an intermediate product. The complete change is rapid and 
complete only when the liquid is acid; the salt is obtained in a 
state of purity by adding calcium chloride to a boiling solution of 
disodium phosphate and monosodium phosphate. In order to obtain 
pure hydrated bicalcium phosphate, the liquid must likewise be acid, 
when calcium chloride is precipitated by disodium phosphate, the 
product is at first gelatinous tricalcium phosphate, whilst the liquid 
is acid both to litmus and to methyl-orange. Gradually, however, 
the precipitate is converted by the action of the acid liquid into 
crystallised bicalcium phosphate, the change being more lapid the 
more concentrated the solution, but the addition of a further quantity 
of acid is necessary to make the change quite complete. 

0. H. B. 

Artificial Preparation of the Bannm and Strontium Ana- 
logues of Apatite and of Basic-slag. By 0. v. Woycztitski {ZeiU 
anwg. Ohem.^ 6, 310 — 311). — ^By oxidising 1'88 gi^s of phosphorus 
with nitric acid, adding 26*24 grams of barium nitrate and 0*7 gram 
of 57 per cent, hydrofluoric acid, and carefully neutralising with 
ammonia, a granular precipitate was obtained, which, when recrys- 
tallised, showed the characteristic forms of apatite, and had the 
composition 3 Ba«(P 04 ) 2 ,BaFa. An analogous strontium compound 
was prepared. 

By fusing 14 grams of barium hydroxide with 4 grams of sodium 
hydroxide, as far as possible in the absence of air, and adding 5 grams 
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of sodium ptospliate, the harinTO analogue Ba3(P04)2,Ba0, of basic- 
slag was obtained in small, quadratic tables. The strontium analogue 
can be obtained in a similar way. 0. P. B. 

Colloidal Zinc SnlpMde. By P. Donnini {Oazzetta, 24, i, 219 — 
222). — It is well known that precipitated zinc sulphide may be 
washed with ammonium chloride solution without any turbidity of 
the supernatant liquid resulting ; washing with pure water, however, 
causes an opalescence which cannot be removed by filtration. The 
author shows that this is due to part of the zinc sulphide assuming a 
colloidal form in presence of pure water, whilst the addition of an 
ammonium salt to the solution renders the sulphide again insoluble. 

The precipitate deposited on adding hydrogen sulphide to an am- 
moniacal zinc solution has the composition ZnS. After sweeping out 
as much hydrogen sulphide as possible from the opalescent colloidal 
solution by passing a current of an inert gas through it, rather less 
zinc (64‘8 instead of 67*0) remains in the solution than would corre- 
spond with the sulphur present, if the latter existed merely as zinc 
sulphide. The same conclusion is arrived at on precipitating the 
colloidal sulphide by heating, determining the hydrogen sulphide 
evolved, and weighing the precipitated sulphide. The colloidal 
sulphide might have the composition 6ZnS,H2S, although the hydro- 
gen sulphide present is probably only mechanically retained by the 
cold solution. W, J. P, 

ThaUimn Triiodide. By H. L. Wells and S. L. Penheld {Zeit. 
anorg, Ohem.^ 6, 312 — 316). — By digesting thallium iodide and iodine 
with alcohol, and allowing the solution to evaporate over sulphuric 
acid, rhombic crystals of thallium triiodide, TII3, were obtained, iso- 
morphous with those of the triiodides of rubidium and caesium 
(Abstr., 1892, 773, and 1893, ii, 67) ; a : h : c = 0*6828 : 1 : 1*1217 
for TII3; = 0*6858 : 1 : 1*1234 for Ebis; = 0*6824 : 1 : 1*1061 for 
Csis. As the authors claim to have proved that the latter salts are 
molecular compoxmds, the same follows for thallium triiodide, in 
which compound thallium is then really univalent. As thallium ex- 
hibits so many andogies with the alksdi metals, it was thought that 
it might possibly be a mixture of the two alkali metals, with atomic 
weights of about 170 and 220, that are missing in Mendel6efC’s table. 
No separation could, however, be effected by fractional crystallisation 
of the nitrate. 0. F. B, 

Action of Copper Sulphate and Sulphuric acid on Metallic 
Copper. By A. Schuster (Proc. Boy. 80 c,, 65, 84— 85) .“The 
author gives details of some experiments performed a few years ago, 
but hitherto unpublished, which prove that when copper is placed in a 
copper sulphate solution containing free sulphuric acid, and the tubes 
exhausted of air, the diminution in the weight of the copper is quite 
insignificant compared to what takes place in the presence of air. A 
simSar behaviour is noticed in sulphuric acid alone. H. 0. 

Mercurous Sulphide. By U. Antony and Q. Sestini (Oazsetfa, 
24, i, 193 — 198). — ^Mercurous sulphide, Hg2S, was described by Sef- 
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strom and by Brande, but their product was supposed by Guiboui*t 
and by Barfoed {JaJiresh., 1864, 282) to consist of a mixture of 
mercuric sulphide and mercury. 

On passing a stream of hydrogen sulphide through potassium 
sulphate solution containing mercurous chloride or acetate in suspen- 
sion, at — 10®, a black powder consisting of mercuric sulphide and 
mercury is deposited. A mixture of dry hydrogen sulphide and 
carbonic anhydride, however, acts on pure, dry mercurous chloride 
at —10® with formation of mercurous sulphide; the carbonic an- 
hydride is employed merely to dilute the hydrogen chloride evolved. 
Mercurous sulphide is also obtained by the action of dry hydrogen 
sulphide on dry mercurous acetate at —10®, no gaseous diluent being 
necessary in this case; the salt is stable at — 10®, but decomposes 
into mercuric sulphide and mercury if the temperature rises above 
0®. Mercurous sulphide may be distinguished from the mixture 
of mercuric sulphide and mercury by its behaviour towards a mixture 
of dry hydrogen chloride and oaihonic anhydride. On passing these 
gases over the mixture containing the mercuric salt, no action occurs 
at either low or ordinary temperatures. At —18° the gas has 
practically no action on mercurous sulphide; at —12° the salt is 
slowly converted into mercurous chloride, whilst atO® the conversior. 
proceeds rapidly. Above 0® the action becomes more sluggish as the 
temperature rises, until at -1-18® no mercurous chloride at all is pro- 
duced ; this is accounted for by the fact that the mercurous salt is 
completely decomposed into mercuric sulphide and mercury at this 
temperature. 

Mercurous sulphide is a black powder which is not affected by the 
alkali hydroxides, ammonia, ammonium sulphide, or dilute nitric 
and hydrochloric acids below 0° ; fuming nitric acid, however, rapidly 
oxidises it. It readily dissolves in sodium or potassium sulphide 
below 0°, giving a limpid solution which, as the temperature rises, 
deposits mercury in a very fine state of subdivision. W. J. P, 

AUotropic Changes of Iron. By G. Charpy (Oompf. r&id., 118, 
868 — 870 ). — A number of bars of steel were subjected to tensile 
strain, and, at the same time, were heated at a definite temperature. 
It was found that although the breaking strain at first decidedly 
increases with the temperature and afterwards diminishes, the change 
which produces the rectilinear break (this vol., ii, 237) diminishes 
continuously, and the break disappears above a certain temperature. 
The curves representing the earlier stages are analogous to those 
representing changes of state at different temperatures. 

The curves representing flexion and compression also show a recti- 
linear portion if the steel is annealed, but not if the steel has been 
tempered or subjected to cold-hammering. 

The curve representing the effect of tensile strain is not materially 
affected by somewhat wide variations in the duration of the test. 

C. H. B. 

Combinatioii of Molybdenum Dioxide and Bisulphide with 
Alkali Cyanides. By E. Pj^chaed (Oomptrend,, 118, 804—807). — 

25—2 
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An acid solution of molybdenum dioxide can be obtained TV'itbout tbe 
aid of metallic molybdenum, by adding potassium iodide to a solution 
of an alkali molybdate in excess of hydrochloric acid, and boiling fora 
long time, or by electrolysing a solution of ammonium molybdate in 
hydrochloric or oxalic acid. When the acid liquids are mixed with 
potassiam hydroxide, hydrated molybdenum dioxide is precipitated. 
If a hot, strongly ammoniacal solution is electrolysed, a brown deposit 
forms very slowly on the negative electrode, and consists of hydrated 
molybdenum dioxide, and not of the hydrated sesquioxide as Smith 
has stated (j5er., 1880, 753). 

Molybdenum dioxide dissolves very easily in an aqueous solution of 
potassiam cyanide, forming a strongly alkaline blue liquid, which after 
concentration deposits blue needles of the compound MoO 20 y 2 , 2 KOy, 
which can be purified by digestion with alcohol, in which it is practi- 
cally insoluble. This compound is very soluble in water, and its blue 
solution is stable in presence of alkalis. When treated with dilate 
acids, it becomes brown ; with concentrated acids, it yields hydrocyanic 
acid and a brown precipitate of the compound Mo 020 y 2 , and if the 
latter is left in contact with acids, it yields hydrocyanic acid and a 
solution of the dioxide, the change being accelerated by heating. 
With solutions of metallic salts, the solution of the blue double 
cyanides yields lieavy precipitates having characteristic colours; 
bluish-white with lead, pale brown with copper, greenish-blue with 
mercuric salts, and dark brown with silver salts. The silver com- 
pound has the composition 

An acid solution of the dioxide when treated with hydrogen 
sulphide yields a reddish-brown precipitate of the bisulphide, and the 
latter dissolves readily in a warm solution of potassium cyanide 
forming a deep green liquid, which when concentrated yields slender, 
black needles of the compound MoS2Cy2,2KCy. It can also be 
obtained by boiling a solution of potassiam thiomolybdate with an 
excess of potassium cyanide, until the red colour of the liquid has 
completely changed to green. When treated with hot acids, it yields 
hydrocyanic acid and molybdenum bisulphide. The green solution 
of the salt is precipitated by alcohol ; with metallic solutions, it gives 
precipitates with characteristic colours, green with lead salts, 
red with silver salts, brown with copper salts. 

It is molybdenum dioxide that gives tho chaiacteristio red colora- 
tion with thiocyanates, bnb the author was unable to isolate the red 
componnd. A mixture of potassium thiocyanate and acid potassium 
molybdate, which becomes purple When mixed with a strong acid, 
becomes deep yellow only with acetic acid, and when the liquid is 
concentrated it yields yellow prisms of the compound 

Mo 30 ioK 2 ,KONS + 4H2O, 

which is decomposed by water with separation of potassium tri- 
molybdate. An analogous ammonium compound, stable in presence 
of acetic acid, but decomposed by water, can also be obtained. Both 
salts dissolve in dilute hydrochloric acid, forming an orange liquid, 
which gives the purple coloration characteristic of molybdenum 
dioxide when mixed with zinc and ether. 0. H. B. 
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Niokeliferous Iron Pyrites from Sudbury, Ontario. By T. L. 
Walkeb (A'iner, J, Sci., [3], 47, 312 — 314). — The principal nickel ore 
of the Sudbury district is niokeliferous pyrrhotite, but at the Murray 
Mine niokeliferous iron pyrites also occurs. Marcasite, magnetite, 
galena, copper pyrites, and niokeliferous pyrrhotite are the associated 
minerals. At first only massive specimens were found, but in 1893 
several bright cubic crystals were obtained. Specific gravity, colour, 
lustre, and magnetic properties are the same as in ordinary iron 
pyrites. Analysis of undecomposed massive pieces yielded 

Ni. Fe. S. HgO. Cu. Insoluble. As. 

4*34 39-70 49*31 0*10 trace 5*76 none 

The mineral is thus iron pyrites, in which part of the iron is re- 
placed by nickel, its composition being represented by the formula 
(Fe]Sri)Sa. B. H. B. 

Variscite from Utah. By R. L. Paokabd (Amer. J. ScL, [3], 47, 
297 — 298). — A beautiful green mineral from a quartz vein near 
Lewiston, Utah, proved to have a composition the same as that of 
variscite, the analytical results being as follows. 

B3O. FjOs- AI2O3. 

22*95 44*40 32*65 

The mineral is compact or crypto-crystalline and dull. Its sp. gr. 
is 2*62, and its hardness about 4. B. BL B. 

Analysis of a Molybdenum Mineral, and the Existence of a 
Ferrous Tetramolybdate, By M. Spica (^Qazzetta, 24, i, 97 — 111). 
— The author has examined a crystalline quartzose rock from Stilo in 
Calabria; the several constituents of the rock were mechanically 
separated. It consisted of a siliceous gangue, biotite, and another 
mica, molybdenum bisulphide, iron pyrites with a little copper 
sulphide, anhydrous uranium molybdate, U 2 (Mo 04 ) 8 » ferrous tetra- 
molybdate, FeO, 4 M 0 O 3 , 8HaO, and another substance not yet com- 
pletely examined. 

The uranium trimolybdate occurs in yellow amorphous crusts, and 
has not previously been obtained either from natural or ai^tificial 
sources. The ferrous tetramolybdate separated from a solution of 
the last above-mentioned constituent of the rock in hydrochloric 
acid; it is very sensitive to the action of light, and is deliquescent. 
It is veiy soluble in water, but less so in alcohol. W. J. P. 

Eustatite and the Products of its Alteration. By K. Jobajts- 
SOK {Zeit Knjst Min,, 23, 152 — 155). — ^The author gives the results 
of an optical and chemical investigation of unaltered enstatite, and 
of the bastite-like products of its alteration. The specimens of 
enstatite analysed were obtained from Almeklovdal, Sondmore, and 
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from Odegarden, Bamle in Norway, and those of bastite-like material 
wex'e fieom North America and from Kidrrestadkilen, Bamle. 

B. H. B. 

Leucite in New Jersey. By J. p. Kemp (Amer, J. ScL, 47, 
339 — ^340). — The author recently described (Abstr., 1893, ii, 539) a 
basic dyke near Hamburg, New Jersey, which has been thought to 
contain leucite. A subsequent exploration at Budeville, near Ham- 
burg, has proved that there actually is in Sussex County, New 
Jersey, a leucite dyke rock, associated with the elceolite-syenite, and 
that the determination of a piece of the earlier described dyke by E. 
Hussak in 1882 as leucite-tephrite, although based on altered 
material, is substantiated by the discovery of satistactorily fresh 
material. B. H. B. 

Chemical Composition and Belated Physical Properties of 
Topaz. By S. L. Pekjfibld and J. C. Minoe, jun. (Amer, J, Sci.y [3], 
47,387 — 396). — The chemical composition of topaz has never been 
satisfactorily settled. It occuired to the authors that perhaps the varia- 
tions in the percentages of fluoxune and the failure to yield a simple 
ratio are due to the partial replacement of fluoiine by hydroxyl. 
Tests were accordingly made for water, and it has been found to be 
always present (compare Jannasch and Locke, this vol., ii, 284). The 
results of analyses of topaz from 10 localities show, as was antici- 
pated, that fluorine has been replaced by hydroxyl, and the ratios 
indicate that SiOa : AUOa : F -f OH =1:1:2. In topaz, as in 
herderite, an increase in hydroxyl is accompanied by a decrease in 
speoific gravity and an increase in the indices of refraction. In both 
minerals, the substitution of hydroxyl for fluorine causes a change iu 
the lengths of the crystallographic axes. B. H. B. 

Analysis of Nepheline, By H. Berghell (Zeit. Kryst Min., 23, 
157; from Qeol. Foren. Forliand, 13, 300). — At liwaara in Finland, in 
a rook known as ijolite, nepheline occurs in an unaltered condition. 
On analysis it gave the following results. 

Si02. AlgOj. CaO. Na^O. K^O. Total. 

43-98 34-93 0*36 16-7C 3-83 99-86 

B. H. B. 

Milosin, Alexandrolite, and Avalite. By S. AI. Losanitsch 
{Ohem. News, 69, 243 — 245). — ^Milosin and avalite aro Servian 
minerals, the composition of which had hitherto not been established. 
A new green mineral occurring with milosin is termed alexandrolite 
by the author. Analysis of the three minerals gave the following 
results. 

SiOj. AlsOa. CpjOj. Fe^O^. MgO. K«0. HgO. Total. 

1. 76-87 30-18 9-75 0*91 ti^ace trace 13-76 100-88* 

II. 52-07 20-76 13-74 2-22 trace trace 10*88 99*67 

III. 54-66 20-46 10*88 1-18 2*06 4*61 5*66 99*51 

I. Milosin ; II. Alexandrolite ; IH. Avalite. 

B. H. B. 

• The fiffuros given add up to 130'97. A formula suggested in the original for 
he mineral requires S 1 O 2 , 45 35 per cent. only. 
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Phonolitio Rooks from Black Hills. Bj L. v. Pirssoit CA'ryier. 
J, Sci,y [3], 47, 341— -346).— In tbs Black Hills of Dakota, there is an 
exteemely intorosting series of kigh-alkali rocks. A pbonolite from 
this region, described by the author, gave, on analysis, the following 
results. 


SiO». 

TiOa. 

AlaO,. 

E'ejOa. 

JeO. 

MnO. 

CaO. 

BaO. 

MgO. 

ITanO. 

61-08 

0-18 

18-71 

1-91 

0-63 

trace 

1*58 

0-05 

0-08 

8-68 




KjO. 

HjO. 

01. 

SOa. 







4-63 

2-21 

0*12 

trace. 





The sp. gr. is 2*682. The very small amount of bivalent metallic 
oxides present and the great excess of soda over potash are note- 
worthy. B. H, B. 


Analysis of a Meteorite from Zabrodje. By P. MELixorr and 
L. PibSARJEWSKY (Per., 27, 1236 — 1238). — This meteorite fell on 
September 22, 1893, at Zabrodje in the province of Wilna ; it weighs 
3165 grams, the sp. gr. = 3*71 at 20 . It contained considerable 
quantities of ferrous sulphide and nickel iron, HiFea (Taenite), to- 
gether with small crystals of ferrous chromate; 59*08 per cent, 
was soluble in hydrochloric acid. The silicates had the following 
composition. 

SiOfi. MgO. OaO. FeO. MnO. AlgOg. NasO. KaO. Total. 

39*89 22*37 2*32 13*84 1*11 2*12 1*21 0*41 82*77 

The composition of the meteorite was 

Insoluble 

ISriPoe. FeS. ^^0^, Fe 0 r 04 . Olivine. silicate. Total. 

9*81 6*6 0*19 0*7 42*77 40 99*67 

The insoluble silicates probably consist of albite (11*26 per cent.) 
and of bronzite (28*74 per cent.). J. B. T. 

Mineral Water of Gyrenbad. By P. P. Treadwell { Ardh . 

231, 679 — 591). — The upper spring of Gyrenbad (Oantou 
Zurich) yields 10^ — ^15 litres of water per minute. The water is clear, 
colourless, and odourless. The tempei’ature of the water on the 26th 
of February, 1893, was 8®, the temperature of the air being 5*2® ; the 
sp. gr. was 1*00043 at 12*9®. The results were as follows in parts per 
10 , 000 . 


01. 

SO,. 

00a. 

ITaOs. 

iJP 04 . 

KjO. 

0-005561 

0-065098 

3*614400 

0-010310 0-000200 

0-010563 

lTa,0. 

(NHOjO. 

OaO. 

BaO. 

MgO. 

SiO,. 

0-016237 

0-003030 

1*400600 

trace 

0-422190 

0-060120 


BeO. 

Organic 

matter. 

Total residna. 



0-000054 

0-066369 

3-558050 



00a (free and half combined) 1180*2 c.c. at 8° and 770 mm. 
00a (free) 331*43 c.c. at 8® and 770 mm. 
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A centinorxnal solution of potassmm permanganaite immediately 
produced a pink coloration in 500 c.o. of the -water acidified -with 
sulphuric acid, M. O. F. 


Physiological Chemistry, 

Assimilation of Inorganic Substances. By J. Neumann {Ohem. 
Oentr., 1894, i, 561 — 562 ; from /. Landw., 41, 343 — 380).— A calf was 
fed on milk, then for a second period on milk plus 9 grams of calcium 
phosphate, then for a third period on milk plus 12 grams of calcium 
phosphate daily ; the following results were obtained. 



Ist period. 

2nd period. 

3rd period. 

a. Lime. 




TaAen in 

24-63 

27-38 

29-19 

Excreted 

12 *86 

14-42 

16 *77 

AsBimilated 

11 -77 

12 -96 

12-42 

h. PA* 




TaJ^en in 

80-46 

82*83 

84*88 

Excreted. * 

14 ’91 

16-87 

18 39 

AsBimilated 

16 -66 

16-96 

16 *94 


That is, about 50 per cent, was assimilated in the first period, and 
the quantity absorbed varies but little, although the amount ingested 
was increased in -the second and third periods, and so the percentage 
assimilated fell. 

In another research, however, in which 7*5 gmms of calcium carb- 
onate was added to the milk, the quantity assimilated rose to 61 per 
cent. w. D. H. 

Digestibility and Nutritive Value of Margarine. By A. Jounus 
(Monatsh,^ 16, 147 — 163), — From experiments on dogs, conducted in 
the usual way by comparing ingesta with egesta, ihe conclusion is 
drawn that margarine, so far as regards digestibility and nutritive 
value, is exactly similar to true butter. W. D. H. 

Proteid Metabolism. By A. Bitter {Oh&m. Oentr., 1894, i, 592 ; 
from Sits. Oes. Morph, u. Physiol Munchen, 9, ii, 62).— Some recent 
obseivers have stated that human beings can maintain nitrogenous 
equilibrium on considerably less proteid than was formerly stated to 
he necessary. The present research on two men, carried out in the 
usual way, does not confirm this. Both lost considerably both in 
weight and health ; the sparing action of fat and carbohydi*ate on 
proteid metabolism is therefore limited. V. D. H. 
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The Varieties of Sugar formed by Auimal Ferments from 
Starch and Glycogen. By B. Kulz and J. Yogel {Zeit Biot, 
108 — 124). — The starch used was rice starch in a 6 per cent, solntion. 
It was subjected to the action of the ferment, and the sugar formed 
identified by the use of the phenylhydrazine reaction ; She osazone 
being subjected to elementary analysis. 

As the result of the action of human parotid saliva, the sugar 
formed yielded isomaltosazone. 

Mixed human saliva produced isomaltose at first, later, maltose was 
formed in addition, and even small quantities of dextrose. 

Dogs’ saliva gave rise to isomaltose. 

Ox pancreas acted similarly. 

The remaining experiments relate to glycogen. Human parotid 
saliva produced isomaltose and maltose in the proportion 1 : 2 from 
liver glycogen. Prom muscle glycogen, small quantities of the 
same saliva produced isomaltose, with small quantities of maltose and 
dextrose. Large quantities of the same saliva produced maltose 
only. 

Ox pancreas and liver glycogen led to the formation of isomaltose 
with a very small admixture of maltose. Ox pancreas and muscle 
glycogen led to the formation of isomaltose with a very small ad- 
mixture of dextrose. Diastase produced the same products from 
muscle glycogen. W. D. H. 

Chemical Changes in Cartilage during Ossification. By G. 
Ohabbi^ (Oomjpt re^., 118, 1067 — 1060). — The process of ossification 
is usually renamed as a process in which the cartilaginous (ohondro- 
genous) basm is replaced by osseous (gelatin-yielding) tissue. The 
present paper gives certain theoretical chemical reasons for believing 
that the change is not such a replacement, but an actual conversion 
of chondrogen into collagen. W. D. H. 


Protagon. By YT. G. Roppel (JS&it Biot, 31, 86—100). — 
Protagon was separated in a crystalline form from the brains of 
human beings and oxen. Elementary analysis gives numbers agree- 
ing closely with those of previous observers, and thus the view of 
Gamgee and Blankenhorn, which is supported by Baumstark, that 
protagon is a chemical unit, is confirmed. 

The following table gives the principal analyses hitherto made. 



W. D. H. 
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Fats of Human Milk. Bj W. G. Rxtppel (Zeit Biol, 31, 
1 — 11). — The fatty acids found in human milk are butyric, caproic, 
capric, myristic, palmitic, stearic, and oleic acids all combined with 
glycerol. The presence of formic acid is also inferred from its re- 
ducing action, but not by any farther tests. Quantitative analysis is 
not given, human milk is, however, poor in the volatile acids. 

W. D. H. 

Crystalline Acids of Human Bile. By Lassar-Oohn {Bei\, 
27, 1339 — 1346). — The method previously employed by the author 
for the investigation of ox bile (Abstr., 1892, 1114; 1893, ii, 220) 
has now been applied to that of human bile. The bile was hydrolysed 
by boiling it for 24 hours with 6 per cent, potassium hydroxide, this 
concentiution being maintained by the addition of water from time 
to time. The results may be summed up as follows : — There is ob- 
tained from human bile one more acid than from ox bile, namely, 
felUnic acid, CssHagOi. This is a tasteless compound melting at 
166 — 169® ; it is homologous with choleic acid, and apparently dis- 
tinct from Schotten’s fellenic acid (Abstr., 1887, 606). The other 
substances separated were cholic acid, CmB^oOs, choleic acid, 
C24H40O4, besides fatty acids and uncrystallisable resin. 

A. R. L. 

Urea Formation. By A. Gautier i^Gompl rend., 118, 902 — 904), 
by A. Chauveau (ibid., 904 — 906), by Berthelot {ibid., 906 — 907), 
and by EIaupmann (iUd,, 937 — 939). — It is admitted that uroa is in 
great part formed in the liver from proteid material. Chauveau re- 
gards this as due to oxidation, whilst Gautier considers that in the 
liver and other organs, urea is the product of fermentation (hydroly- 
sis), and that oxygen is unnecessary. This he supports by stating 
that— (1) protoplasm is usually reducing in its action, and in the liver 
glycogen, sugar and fat are formed, by reduction, simultaneously with 
the urea ; (2) Ehrlich’s experiments with sodium sulphindigotate and 
other pigments show that the reducing action of living tissues during 
life is especially marked in the liver ; (3) Riohet’s experiments show 
that urea is formed in a piece of liver plunged into melted paraffin 
where there can be no access of oxygen. In the two papers that 
follow the first, it is pointed out that the liver normally is being 
traversed by blood rich in oxygen, and that the formation of urea is 
on all fours with that of carbonic anhydride. 

Klaufmann’s paper relates to the site of urea formation, and the 
conclusions he diraws from his experiments are — (1) that the forma- 
tion of urea is not entirely localised in the liver ; all other tissues 
produce a certain quantity ; (2) nevertheless the liver is the seat of 
most active and abundant production of urea; (3) that this urea 
formation is produced by the interaction of the blood and by meta- 
bolic phenomena in the tissues. W. I). H. 

Chemical Compositioii of a Fatty Tumour. By W. G. 
Ruppbl Biol, 31, 101 — 107). — The results of the analysis may 
be briefly stated as follows. 
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Connective tissue 

Fat * 

Water 


Grama. 

11*0 = 1-90 per cent. 
452*0 = 78*07 
116*0 = 20*03 


Total weight 579*0 

The 452 grams of fat contained : — 

Grams. 

Free fatty acids 4*52 = 1*0 per cent. 

Oleic acid 293*80 = 65*0 „ 

Fixed acids (mostly steaiic) 166*22 = 23*5 „ 

Glycerol, volatile acids (espe- 
cially capric and butyric), 
and unsaponifiable sub- 
stance 47*46 = 10*5 „ 

W. D. H. 

Poisoning by PyrogaUol and its Detection. By D. Yitali 
{VOros% 17, 37 — dl»5). — Death resulted from the administration of 
0*20 gram of pyrogallol, in several doses, to a dog weighing 8 Idlos. 
The phenol can be detected in the urine after the first dose, but not 
after subsequent doses, its oxidation products only being then found. 

W. J. P. 


Chemistry of Vegetable Physiology and jS^culture. 


Chemical Constituents of Ilex Paraguayensis. By H. 
Kxjnz-Krausje {^Arch, Fharm., 231, 613 — 640). — The chemistry of the 
mate leaf has not been the subject of much investigation within 
recent years. The author refers to caffeine and tannic acid, together 
with proteids and inorganic salts, as having already been shown by 
various chomists to occur in the leaf of the Brazilian holly, and then 
describes results which prove the presence of combined choline, m 
optically inactive sugar arising from the hydrolysis of the tannin 
present, and soluble potassium and magnesium salts, amounting to 
more than 1 per cent, of the dried leaf. Brazilian holly does not 
contain ilixanthin. 

The author has submitted the tannin derived from mat4 to a 
close compaiison with that obtained from, coffee, and is able to con- 
firm Rochledor’s conclusion that these two acids are identical. This 
is shown by numerons reactions common to both, and^ also by 
the fact that hydrolysis, with concentrated potasl^ gives rise to the 
(iihydroxycinnamic acid already obtained by Hlasiwetz from caffe- 
tannic acid 142, 221 and 357). 

Dihydroxyoinnamic acid, CaHsO^, [COOH : (OH)3 = 1 : 3 ; 4], 
separates from alcohol in pale-bpwn aggregates, smgle crystals 
from an aqueous solution being light yellow. With bivalent meb^ 
it forms three series of salts — ^normal, monobasic, and bibasio. Fusion 
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takes place at 197 — 201®, accompanied by evolution of carbonic an- 
bydxide ; the residue most probably contains the hitherto unknown 
3 : 4-dihydroxycinnamene, which shows the colour reaction with 
strong sulphuric acid characteristic of its methyl ether (Abstr., 1881, 
740), and also yields catechol when submitted to dry distillation. 

The tannin from mat4 is not readily attacked by hydrochloric 
acid, but bromine water is decolorised by its aqueous solution with 
the formation of bromodihydroxycinnamio acid, although the direct 
action of bromine on dihydroxycinnamic acid gives rise to a dibromo- 
derivative. 

Another proof of the identify of the tannins derived from coffee 
and from mat4 is the decomposition of the latter by Liebermann's 
reagent, with the formation of glucose, catechol, oxalic acid, and 
hydrogen cyanide, the intermediate product being dihydroxyoinnamio 
acid. The glucose from this source is an optically inactive syrup, 
which yields a crystalline osazone, and reduces Fehling’s solution. 
Hence the occurrence of glucose in the aqueous extract of the 
dried leaf is explained by the decomposition of a portion of the tannin 
present. M, O. F. 

Balsam of Tamacoar6; a Brazilian Vegetable Oil. By F, 
PpAFF (Arch. Pharm., 231, 522 — 541). — Tamacoare balsam is viscid, 
and of a yellowish-brown colour ; it is heavier than water, with which 
it forms an emulsion, but is soluble in all other ordinary solvents. 
When distilled, either under atmospheric pressure or in a vacuum, it 
undergoes decomposition, and, although a clear oil passes over in a 
current of superheated steam, the distillate soon becomes brown as 
the temperature rises. 

A study of the chemical properties of Tamacoar6 balsam shows it 
to consist of an individual substance of the formula 023H,406. By 
mixing alcoholic solutions of the oil and mercuric chloride, a de- 
rivative of the composition 023 Hi 808 ,HgCl is obtained, crystallising 
in tufts of colourless needles, soluble in cold chloroform and ether, 
but insoluble in boiling alcohol. On passing hydrogen sulphide 
through a solution of the compound in other and nScohol, to which a 
few drops of hydrochloric acid have been added, morcuiio sulphide is 
precipitated, whilst the dltrato contains the original oil. One speci- 
men of Tamacoard balsam, after remaining in a stoppered ilaslc for 
two years, deposited colourless crystals identical in chemical proper- 
ties with the oil, which is regenerated by dissolving the crystalline 
product in any ordinary solvent (alcohol excepted), and eva positing, 
'4Ileeomposition of the oil with concentrated alkalis gives rise to 
numerous products, of which, however, normal butyric and capiylio 
acids only have been identified. M. 0. F. 

Blay-Hitam; a Malayan Arrow Poison. By H. SANTESbON 
and C. G*. Santesson (Arch.Pharm, 231, 591 — 612). — The authors 
have submitted the bark of tbe Blay-Hitam plaut to a careful ex- 
swmjaajion, and have succeeded in isolating, as its chief chomioal 
""Constituent, an alkaloid which corresponds completely in chemical 
and toxic properties with brucine. The same alkaloid is present in 
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the wood and sap, the latter also giving nncerfcain indications of the 
presence o£ strychnine, M. 0. F. 

Composition of the Ash of Olive Mark Extracted with 
Water and with Carbon Bisulphide. By D. Martblli 
Sjper, Agrar,, 26, 60 — 72). — The ppty substance obtained after the 
expression of the oil from olives is sometimes employed as cattle 
food or mannre, or it is further extracted with water or with carbon 
bisulphide. The residue may be used as food or mannre, and is 
frequently used as fuel for heating the kettles in the oil factories. 
Samples of ashes from various sources were obtained and analysed. 
There is a good deal of difference in the results, owing to the differ- 
ence in the soils on which the olives were grown, and also to differ- 
ences in the manner in which the olives were treated. The most 
valuable ashes, as manures, were those obtained from residues ex- 
tracted with carbon bisulphide ; the pure ashes contained K 20 , 19 to 
32 per cent. ; OaO, 16 — 33 per cent. ; p20fi, 3 to over 5 per cent. ; 
MgO, 3 to 8*7 percent. ; and 80$, 1 to 10*7 per cent. The residues 
extracted with water gave less nutritive ashes, especially as regards 
potash (4*6 — 20 per cent.); phosphoric anhydride was also lower 
(3*7 — 4*3 per cent.). Chlorine, which was present in the ash from 
the carbon bisulphide residue to the amount of 0*5—4 per cent., was 
found only in traces in the ash of residues washed with water. 
The author points out the importance of utilising the ashes for 
manuring, either alone or mixed with nitrogenous matter, and suflGi- 
cient acid to neutralise the alkali. N. H. M, 
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Laboratory Apparatus By F, Andeblini {Gazzetta^ 24, i,. 
150 — 156). — ^In place of the ordinary Geissler potash bulbs used in 
organic analysis, the author recommends a modification in which 
three bulbs are arranged one above the other inside a fourth ; the 
whole apparatus stands on a foot, and can be improved by the addi- 
tion of a tap closing both entrance and exit tubes. 

An improved form of calcium chloride drying tube for use in ^ 
organic analysis is also described ; it consists of a cylinder standing 
on a foot, and containing an internal tube down which the products 
of combustion pass. The whole apparatus is filled with calcium 
chloride, and both inlet and outlet are closed by a tap at the top of 
the apparatus. Towers, of somewhat similar construction to the pre- 
ceding, may he advantageously employed in drying the air or oxygen 
used in the analysis. 

The author also describes improved forms of fractionat^ columns- 
and a safety separating funnel. W . J. P. 
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Esirfbamtion of Moisture in Wood Pulps. By J. C. Bell (J*. 
Soc. Chem, Ind,, 1894, 117 — 118). — The author recoramends that the 
sample should be diied to constant weight at 100°, and then a definite 
percentage of moisture allowed. The exact amount to be allowed 
should he fixed by a joint committee of manufacturers and analy‘?ts. 

L. DB K, 

Estimation of Sulphur in Sulphides, and Simultaneous 
Estimation of the Arsenic present. By P. Jaxn^sch (Zeit 
anorg. Chetn., 6, 303—309). — The apparatus used is fignred. below. A 
is an apparatns for generating hydrogen chloride ; B contains sulph- 



uric acid, and has a calcium chloride tube attached ; the vessel a, c, 
h, d, e, f is of hard glass j ^ is a ground-glass joint ; i contains 3 per 
cent, aqueous hydrogen peroxide, with some strong nitric acid 
added ; I and m the same mixture, diluted with an equal volume of 
water. About 0*6 gram of the findy-powdered mineral is placed in 
the vessel a, /, and first heated with a fiat fiame Bunsen burner for 
about half an hour in a current of dry oxygen ; the sulphur and most 
of the arsenic are oxidised and carried over. The oxygen apparatus 
is then disconnected, and replaced by A, B ; and a, f is immersed in 
boiling water, while a rapid cuiTent of hydrogen chloride is passed 
through for 1| — 2 hours. The contents of i, /, and yn are now mixed, 
and concentrated to 20 — 25 c.c., small quantities of strong nitric acid 
being added from time to time. The residue is diluted to 200 o.o., 
the sulphuric acid precipitated with a very slight excess of barium 
chloride, and the barium sulphate collected and weighed. The 
excess of barium in the filtrate is precipitated with a very slight 
excess of sulphuric acid, the filtered solution is evaporated to a 
small bulk, and made alkaline with ammonia, and the arsenic is 
then precipitated with a slight excess of magnesium chloride, the 
precipitate being treated as described in Abstr., 1892, 658. 

0. F. B. 

Estimation of Arsenic in Copper. By F. Flatten (J, Soc, 
CJiem. 1894, 324! — ^326;. — The author, having satisfied himself 
that arsenions sulphide is completely decomposed by boiling with a 
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large amonut of ^vater, reconnnends tlie following process for the 
estimation of arsenic in copper. 

The metal is heated, as usual, with ferric oxide and hydrochloric 
acid. The distillate is precipitated with hydrogen sulphide, and the 
impure arsenious sulphide is collected. Instead of directly weighing 
it, it is boiled for some time with about half a litre of Water, and, 
after cooling, the arsenic is titrated with centinormal iodine solution 
in the usual manner. L. de BL 

Detection of Arsenic when associated with Antimony and 
Tin. By F. A. Gk) 0 CH and B. Hodge (Awer. /. Sea., [3], 47, 382 — 385). 
— The mixtni*e containing the three metals is distilled with 3 grams 
of potassium iodide dissolved in 5 c.c. of water and an equal volume 
of strong hydrochloric acid. The distillate is condensed in 10 c.c. of 
dilute hydrochloric acid (1 : 1). The free iodine is removed by the 
cautious addition of stannous chloride, and the arsenic is then preci- 
pitated by hydrogen sulphide. Traces of antimony, which may have 
passed over, and the added tin, are not precipitated in presence of 
such a large excess of acid. If it be desired to completely remove 
the arsenic, the residue in the flask must be distilled a few times 
more with hydrochloric acid. The remaining liquid is afterwards 
tested for tin and antimony in the nsnal manner. 

The apparatus employed is essentially the one devised by Mohr, 
and consists of a 25 c.c. flask, fitted by means of a rubber stopper to a 
pipette, bent, drawn out at the lower end and dipped into a test tube, 
wnioh is at the same time supported and cooled in a flask partly filled 
with water. The pipette tube should be wide euough to prevent 
the formation of bubbles within it, and the bulb large enough to 
retain any liquid which may happen to force itself back by accidental 
cooling of the flask. L. de £!. 

Testing for Boric acid in Wine-ash. By P. Kulisch {Zeit 
angw. Chem.^ 1894, 147 — 148). — ^Ripper, who first detected the pi*e- 
sence of boric acid in the ash of wine, recommends that the mineral 
matter of 25 — 50 c.c. of wine should be dissolved in 10 c.c. of water 
and 2 c.c. of hydrochloric acid (sp. gr. 1-19). By means of faintly 
coloured turmeric paper, the boric acid reaction may then be readily 
obtained. 

The author, however, recommends simply dissolving the ash in a 
few drops of acid, and testing with paper of a decided yellow colour. 
The test is then much more satisfactory. L. de K. 

Estimation of Carbonic Anhydride in Presence of Soluble 
Sulphides. By A. Wolkowicz (Zelt. angw, Chem^y 1894, 165). — 
The author uses the apparatus recommended by Fresenius, but, before 
liberating the carbonic acid by means of hydrochloric acid, the sub- 
stance is covered with a 20 per cent, solution of copper chloride. 
Copper sulphate must not be used, as this might form a cake of an 
insoluble sulphate and so prevent the proper action of the acid. 

The hydrogen sulphide is completely retained by the copper solu- 
tion, and the carbonic acid is dried and finally absorbed in weighed 
soda-lime tubes. K. 



332 


ABSTKAOTS OF OHEMIOAL PAPERS. 


New Method for the Volumetric Estimation of Magnesium. 
By Gr. Vbntuboli {Qazsetta, 24, i, 213 — 218). — On treating a solution 
of a magnesium salt with disodium hydrogen phosphate, magnesium 
hydrogen phosphate is formed ; this is converted, by boiling, into a 
mixture of trimagnesium diphosphate and magnesium tetrahydrogen 
diphosphate, 4MgHP04 = Mg3(P04)2 + MgB[4(P04)3. Since the 
latter salt has an acid reaction, its quantity can be determined by 
titration with standard alkali solution. 

A concentrated aqueous solution, containing about 45 parts of 
disodium hydrogen phosphate for every part of magnesia to be 
estimated, is boiled, a little phenolphthalein being added ; during the 
boiling, the neutral magnesium solution is run in until the red tint 
vanishes. The solution is then titrated with decinormal soda solu- 
tion until the red colour reappears, care being taken not to add soda 
solution after the appearance of the pink tint. The quantity of mag- 
nesium in the solution added to the pho^hate can then be calculated, 
knowing that 2 mols. of magnesia, MgO, are equivalent to 1 mol. of 
soda, NaHO. 

The process may also be employed for tbe estimation of calcium ; 
the titration may be performed in the cold ; the reaction which occurs 
is somewhat different : SNajHPOi + 4CaCl3 = SNaOl -f Ca4H(P04)8 
-h 2NaH2P04. The tetracalcium hydrogen triphosphate sepai*ates 
from the solution, and does not affect the analytical results ; 2 mols. 
of lime, CaO, are equivalent to one of soda, I^'aHO. 

Test analyses show that these methods possess considerable accu- 
racy. A sifaiilar process is probably also applicable for the estimation 

of barium and strontium. W. J. P. 

» 

Estimatioii of Caloium and Magnesium. By O. Fobtb 
{Qazzetta, 24, i, 207 — 213;. — Calcium and magnesium may be esti- 
mated, when in a solution containing no other metals, by precipitating 
as carbonates, igniting, and weighing the mixed oxides ; the product 
is then converted into sulphates, ignited, and again weighed. 

W. J. P. 

Valuation of Zinc Dust. By F. Meyer {Zeit, angw. Chem., 1894, 
231 — ^232). — The author dissolves the sample in sulphuric acid and 
measures the volume of the hydogen evolved. The apparatus consists 
of a generating flask, a reservoir containing dilate sulphuric acid 
(1 : 3), a graduated tube ending in a bulb with a stop-cock, and a con- 
necting piece properly ground at each end and provided with a three- 
way stop-cock. 

1 gram of the zinc dust is put into the generating flask, which is 
then fixed to the connecting piece and filled with water. After closing 
the stop-cock, the other end is fixed to the graduated tube, and the 
protruding end of the stop-cock is connected with tbe reservoir by 
means of an india-rubber tube. The stop-cock on the bulb is now 
opened, and the reservoir lifted up to fill the burette with acid, after 
which the cock is ag^n closed. By opening the three-way stop-cock 
in the proper direction, the acid descends, in consequence of its 
greater specific gravity, into the generating flask, and liberates hydro- 
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"wliicli collects in tlie graduated tube, tbe liquid being driven 
back into tbe reservoir. 

Wben tbe action is over, tbe liquids in tbe reservoir and bnrette 
are levelled, and tbe volume of tbe hydrogen is read off and corrected 
for temperature and pressure. Tbe percentage of zinc in tbe sample 
is then found by a simple calculation. L. oe K. 

Estimatioii of Cadmium, By M. Muspkatt ( J. Soc, Gheni. Lid., 
1894, 211 — 213). — Cadmium may be accurately estimated as oxide, 
tbe ignition being effected in a stream of oxygen, but tbe oxide does 
not stand tbe beat of a gas blowpipe, suffering serious diminution 
in weight. The estimation as sulphide is also very good, but the 
precipitate is often difELcult to filter and wash. 

Tbe preference, however, should be given to the electrolytic 
methods on account of their simplicity, cleanliness, and accuracy ; the 
chief precautions to be taken being the use of dilute solutions and 
weak currents. The metal is best deposited from a weak sulphuric 
iicid solution, and it has little tendency to oxidise. L. de K. 

Estimatiou of Manganese in Minerals and Metals. By E. 
H. Saniteb (J. Soc. Ghem. Ind., 1894, 112 — 116). — Tbe author criti- 
cises tbe various gravimetric and volumetric processes. Tbe weigh- 
ing of manganese as Mns 04 is utteorly untrustworthy if tbe metal has 
been precipitated as hydrated dioxide; somewhat better results are 
obtained wben the precipitated sulphide is ignited in contact with 
air. Tbe weighing as pyrophosphate is accurate if tbe solution has 
been completely freed f^m other metals, which is, however, a very 
tedious operation. Fattinson’s volumetric process (titration of the 
dioxide with ferrous sulphate), and Yolhai'd’s method (titration with 
potassium permanganate), are trustworthy when the standard solu- 
lious axe checked with manganese oxide of exactly known composi- 
tion. L. DE K. 

Estimation of Silicon and Alnmininm in Iron. By L. L. de 
Konixck {Chem. Oentr., 1894, i, 523 ; from Bei\ iiniv, Mifies, 14, 133). 
— The metal is first treated with nitric acid or nitro-hydrochloric 
acid, and precipitated with ammonia or ammonium hydrogen carbon- 
ate ; if manganese is present, tbe iron must be precipitated with 
ammonium acetate. The ammonia should be free fr’om silica; if not, 
it should be distilled, and the vapour condensed in the iron solution. 
The precipitate, after being collected on a filter, washed, and ignited, 
is placed in a weighed platinum boat and heated in a current of hydro- 
gen chloride; the iron is then volatilised as chloride, whilst silica 
and alumina remain behind. To estimate the aluminium, the mix- 
ture is evaporated with hydrofluoric acid, or ignited with ammonium 
fluoride, which causes the silica to volatilise. The aluminium may 
contain other substances such as titanium and chromium, and mus^ 
therefore, be farther tested. Lu BE K. 

Aoidimetric Estimation of Substances that form Molecalaar 
Compounds mth Picric acid. By P. W. Kusteb (Bar., 27, 

TOL. LSVX. ii. . ^ 
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1101 — 1105). — A strong flask is used, with an indiarubber stopper, 
through which passes a piece of glass tubing closed at the lower end, 
and with a small hole in the side rather above this end. It is thus 
possible to exhaust the flask, and then, by drawing up this tube until 
the hole is covered by the cork, to preserve a vacuum in the flask 
after the connection with the pump is broken. The substance to be 
examined is placed in the flask with a moderate excess of picric acid 
solution; this is a solution saturated at the ordinary temperature 
and of about 2?’/20 strength. The flask, which should be filled about 
up to the neck, is then exhausted, and the whole heated on the water 
bath until all the substance has disappeared. It is then left for 
several hours, when the cold solution is filtered, and the excess of 
picric acid determined in the filtrate by titration with K/10 baryta 
water, phenolphthalein being used as an indicator. Good results 
were obtained with naphthalene, acenaphthene, and a- and |8-naph- 
thol; in the last case a correction had to be made for the picrate 
remaining in solution (100 c.c. of the picric acid solution dissolves 
0*0075 gram |3-naphthol). With phenanthrene, quantitative results 
could not be obtained. C. F. B. 

Volmnetric Sugar Estimations. By Samelson angw. 

Chem., 1894, 267 — 268). — The gravimetric estimation of sugar by 
means of Fehling’s solution has lately been again recommended 
instead of the volumetric process on account of its supposed greater 
accuracy. 

The author thinks, however, that the volumetric process may be 
advantageously employed instead, if only the precaution be taken to 
ascertain the real titre of the alkaline copper solution, and not to 
blindly trust to its supposed strength, L. UE K. 

Estimation of Acidity in Gastric Juice. By J. J. Kasass 
(Ohem, Cmtr., 1894, i, 481 ; fiura JPharm, Zeit. Russ., 33, 21 — 22). — 
On adding hydrochloric acid to potassium hydrogen tarb*ate, the 
total acidity of the liquid is increased, owing to the liberation of the 
soluble tartaric acid. If the acidity of the mixture before the addi- 
tion of the tartrate is called a, and that after, b, then 3(& — a) 
free hydrochloric acid. Organic acids and proteids do not interfere with 
the reaction. It may be applied to the estimation of hydrochloric acid 
in gastric contents, thns : 10 c,c. of the juice is titrated with sodium 
hydroxide (a) ; 12 c.c. is mixed with 6 c.c. of 95 per cent, alcohol, 
and excess of tartrate added, the mixture being allowed to remain an 
hour, and then filtered, 15 c.c, (=10 c.c. of gastric juice) is then 
titrated as before (5). A third titration in a control specimen ib 
necessary, as potassium hydrogen tartrate is not insoluble in alcohol 
(c). The quantity of free hydrochloric acid = [(5 — c) — a] X 3. 

The results oht^ed come near to GUnzburg’s ; after Ewald^s test 
breakfast, the percentage of hydrochloric acid in the human stomach 
is 0*02 to 0*04. The results came out lower than Sj6quist*s, by 
whose method the acid united to proteids is also estimated. 

W. D. H. 
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Estimation of Essential Oils, especially in Oil of Cloves and 
Oil of Mace. By W. Lbnz {Zeif, anal. 33, 193 — 200). — The 

following is suggested as an improvement on older processes for esti- 
mating the amount of oil obtainable fi*om the spice: — 10 to 20 grams of 
the powder is mixed with water in a 200 c.c. retort, the beak of which 
is inclined^p wards, but at its middle is bent downwards at a right 
angle andconnected with a condenser. 10 c.c. of olive oil is added 
to prevent jfrothing, and steam is passed through the mixture as long 
as any oil distils. The distillate, amounting to about 500 c.c., is 
saturated with sodium chloride and extracted by shaking with ether 
(60 C.C., three times). The ethereal solution is dried by digesting 
with 20 grams of fused calcium chloride for at least thfee days, and 
is then evaporated below 30° in a tared flask, through which a 
current of diy air is passed, until, at intervals of fi.ve minutes, its 
weight becomes constant. The percentage of eugenol iu the oil is 
then determined by Thoms’ method (Abstr., 1892, 250). The 
high solubility of oil of cloves in a 50 per cent, aqueous solution of 
sodium sahcylate led to experiments in which this solution was sub 
stituted for water in the retort. The average yield of oil from the 
water distillations was 17*75 per cent., containing 79 44 per cent, ot 
eugenolj from the salicylate 19*45 per cent., containing 84*52 per cent, 
of eugenol, the latter yield agreeing better than the foi-mer with that 
obtained on the large scale. Similar experiments with mace, the oil 
of which is nearly insoluble in salicylate solution, gave one-fourtb 
more oil with the salicylate than with water, and that the action is 
not due to a mere rise in the boiling point of tbe solution is shown by 
the feiCt that solutions of potassium acetate and of calcium chloride 
have no such effect. The behaviour of the salicylate seems rather to 
be due to its peculiar solvent action on the plant tissues, which 
renders it such a valuable liquid for mounting microscopic prepara- 
tions. M. J. S. 

Detection of Adulteration in Lard. By Samblsox {Zeit. anal. 
Ghem,, 33, 189 — 192). — qualitative method for the detection of 
vegetable fats has long been a desideratum, and several such have 
been proposed, but neither Becchi’s, Gantter’s (Abstr., 1893, ii, 440), 
nor Welmans’ can be depended on in all cases, the two former some- 
times failing to give any indication in cases of undoubted falsification, 
whilst the latter may give as distinct a coloration where the pniity of 
the sample is unquestionable, as in cases of adulteration. The iodine 
absorption remains at present the only trustworthy test. 

M. J. S. 

Detection of Cotton-seed Oil in Lard. By E. J. BEYA^ 
(^Analyst, 19, 88 — S9). — The author examined a sample of genuine 
lard which, however, gave a decided silver reaction. By scraping off 
the top portion and t^ng a part of what lay underneath, to v^ch 
the air had not penetrated, no silver reaction was obtained. The 
same result was obtained with bladder lard, and here the possibility 
of any mechanically deposited dirt being present was out of the 
question. Lard was then exposed in a still room in fiat dishes, and 
after a week’s exposure, it gave the reaction quite strongly. The 
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autlior can come to no other ooncln^ion than that the efEect observed 
is due to an oxidation process. After passing air for a few days 
through melted lard, a product was obtained which gave an intense 
reaction with silver solution. The substance formed is no doubt 
present in very minute amount, but there is quite enoagh to mislead, 
and give the impression that cotton-oil is really present. 

L. BE K. 

Estimation of Moisture and Oil in Linseed Cake, &o. By 
A. P. Aiteen (7. Amer. Ghem. Soc., 16, 114 — 122). — ^In estimating 
moisture hy drying the sample in a water oven, it is generally found 
several per cent, too low, and this, of course, spoils the estimation ot 
the oil ; the common practice being to determine the moisture in one 
part of the sample and the joint moisture and oil in another portion. 

The author has now greatly improved the process hy di*ying the 
sample, contained in an aluminium boat, at 100* in a current of dry 
coal gas, previously brought to the same temperature. By this means, 
oxidation of the oil is prevented. The oil is estimated by introdncing 
the dried sample into an extraction tube, which is closed at the begin- 
ning of the elongated end with a double wad of filter paper, and after 
any powder adhering to the sides has been brushed down, another 
wad is patted in on the top. The tube is now inserted in one of the 
holes of a zinc box, which is filled with warm water. The narrow 
end of the tube dips into a weighed flask, in case it be desired to 
check the result by a direct weighing of the oil. Ether is now poured 
into the tube and the tube is corked ; when the ether begins to boil 
it rapidly runs into the flask. The extraction is repeated 15 to 20 
times. The contents of the tube are now pushed by means of a thin 
glass ramrod into a weighed aluminium capsule ; the wads are cleaned 
with a camel-hair brush, and after drying the exhausted powder for 
a short time at 100*, it is reweighed. L. be K. 

Estimatioii of GlycocSne. By 0, S. Fisohbb (Zeit physioL 
Ohem*^ 19, 164 — 178). — It is recommended that albuminoids, like 
gelatin; keratin, may be estimated hy the amount of amido- 
iicids (glycocine, leucine, glutamic acid, &c.) formed from them. The 
present paper relates, however, to gelatin and the glycocine formed 
from it. 

The glycocine is estimated by converting it, by the use of hydro- 
chloric acid and benzoic chloride, into hippnric acid, which is crys- 
tallised out and weighed. Leucine, &c., may be estimated by form- 
ing similar benzoyl compounds. W. I). H. 

Detection of Horse-Flesh. By BrIutigam and Ebelmato (Ohem. 
Oe/itr., 1894, i, 485; from FJiami, Geufr.S.^ 35, 60 — 68). — This 
method of detecting horse-flesh depends on the fact that this form of 
meat contains 0 373 to 1’072 per cent, of glycogen, whilst that of other 
animals used as food contains none, or the merest trace. Ox flesh 
comes next to horse-flesh (0*204 per cent.). From this, the authors 
claim to be able to detect 5 to 10 per cent, of horse-flesh mixed with 
other meat. The same holds for horse liver used in sausages. 

W. D. H. 
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Spectrum of Oxygen at High Temperatures. By J. Janssex 
(CompL rend,, 118, 1007 — 1009). — ^Wlien oxygen under various 
pressures is enclosed in a steel tube 10 m. long, provided with glass 
ends, and beated by means of a row of gas burners, tbe bands and 
lines of tbe spectrum show no appreciable variation between tbe 
ordinary temperature and 300®, but tbe gaseous column becomes 
distinctly more transparent to tbe spectrum as a whole. 

When tbe oxygen is beated by means of a spiral of platinum wire 
enclosed in tbe tube and made incandescent by an electric current, no 
variations in tbe spectrum are observed in a tube 2*1 m. long witb 
pressures reaching 100 atmos. and temperatures as high as 800 — 900®. 

C. H. B. 

Symbol for denoting the Optical Activity of Compounds. 
By H. Landolt (Bar., 27, 1362—1364). — ^Ladenburg has recently 
steted (tbia vol., i, 307) that tbe rotatoiy power of d-coniine is [ajp 
= 15*6, and be draws attention to tbe fact that Landolt (Das optische 
DreJiwiffs-vermogen, 1879, 225) gives tbe value 17*9 on tbe authority 
of SebifP. Landolt, in reply, ^ates that be, having observed that tbe 
natural base bad a rotatory power of 15*6® in a 1 decimetre tube, con- 
cluded that Schiff’s value was merely tbe observed angle, and 
accordingly divided tbia number by tbe sp. gr., using the value 
observed by ScbifE, namely, 0*873 at 15® ; be thus obtained 17*9 as 
tbe specific rotatoiy power. ScbifF is unable to say definitely, but be 
lielieves that tbe value given by him (15*6°) bad already been 
divided by tbe sp. gr. It is, however, to be observed that Scbiff's 
value for tbe sp. gr, of tbe base, as to tbe accuracy of which be is 
certain, differs from that of Ladenburg (loc. dt). 

It is suggested that, to prevent oonfnsion, authors shall employ tbe 
words “ observed angle ” and specific rotatory power," tbe latter 
being taken in Biot’s sense and denoted by tbe symbol [a], a small 
letter being affixed to indicate tbe particular light employed. 

A. H. L. 

Specific notation of Dissolved Substances. By A, Aiqnak 
(A«n. CMm, Phys,, [7], 1, 433—463). — If an optically active sub- 
stance A having tbe rotatory power [c] is dissolved in presence of an 
inactive substance B and a compound of A and B having tbe rota- 
tory power [a] is formed in tbe solution, it is evident, as Biot 
showed, that the rotatory power of tbe solution should show a point 
of discontinuity when tbe concentration attains a certain magnitude. 
For, suppose the solution to contain P of A and Q of B, and tbe ratio 
between tbe weights of A and B in tbe compound which they form to 
be « ; further let a be tbe rotation of a column of solution of tbicknete 
I and density 3, and let tbe weight M of tbe solution be constant, then 
when Q<»P 

Fal -h M (n -f- 1) — M Q _ Mft* 

^ w ' P PZ3 ’ 
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and wkea 


(m + 1) [a] = 




Since [a], [a], and ai*e constants, it is seen that the values of 
expressed as a function of Q/P are represented by the co-ordinates 

JlI/O 


of two straight lines cutting each other. When Q<»P or A is in 
excess the curve is a straight line inclined to both co-ordinates its and 
y ; when Q>^P or B is in excess, the specific rotation is independent 
o£ the excess of B and the curve runs parallel to one co-ordinate x. 
The author shows, however, that these two straight lines are merely 
tangents to the actual curve at the points where » = 0 and a? = oo, 
because a further complication is introduced into the question by dis- 
sociation brought about by the solvent itself ; the influence of this 
may be readily investigated theoretically, and the results are shown 
to be concordant by series of determinations of rotatory powers of 
pinene in various solvents and of solutions of sugar and potash in 
water. The calculated and observed numbers agree very closely 
indeed. The co-ordinates of the point of intersection of the two 
tangents to the curve give the composition of the compound of A and 
B ; this, in the case of sugar and potash, consists of 2 mols. of the 
latter to 1 of the former. 

The author concludes with a discussion of the work of Biot and 
Gernez on optically active solutions, and shows that the experimental 
results are in complete agreement with his own theoretical ones. 

W. J. P. 


Fluoreseence. By B. Buckingham (Zeit. phydJcah 14, 

129 — ^148). — Experiments were made to establish a connection be- 
tween the phenomena of finorescence and the ions present in the 
liquid. In the case of eosin, which contains acidic hydrogen, dilution 
increased the fluorescence ; an addition of strong acids, that is, of 
hydrogen ions, caused it to diminish, as did also neutral salts if in 
sufficient quantity ; strong alkalis also caused a decrease, probably 
owing to the formation of slightly dissociated salts. A few observa- 
tions were made with ^-naphthylaminedisulphonio acid, [(S08H)aINHa 
= 1 : 4' : 2], and then a large number with quinine. This compound 
being a feeble base, the efiEect of alkalis on solutions of its salts 
should be to diminish the fluorescence which should be increased by 
acids and strongly dissociated neutral salts, and the observed resnlte 
were as expected. The experiments also show that the bivalent 
quinine ion, as in Q,S 04 Hi, is more strongly fluorescent than the uni- 
valent ions as in Q,HN 03 . Halogen ions exert a peculiar diminish- 
ing influence, which, altbongh well marked and regular, the author is 
unable to explain. He considers, however, his resrJts certainly 
indicate that fluorescence is an ionic phenomenon. L. M. J. 


Electrolysis. By O. Wiedebueg (Zeit. physihal. GAem., 14, 
174 — ^180). — ^The paper contains a consideration of the question 
whether a certain maximum B.M.P. is required before electrolysis 
he effected. The author considers that with any electromotive 
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orce (A) there corresponds a certain pressure (p) of the gaseous 
product according to the equation Ai— A 2 = clog^, and hence is of 

opinion that hy any electromotive force, however small, electrolysis 
is set up. The ratio of current to E.M.F. is given by a curve consist- 
ing of two straight lines connected by a short curve, approximately a 
Hyperbola. Where the curve is very short, an apparent break oecui’S, 
the position corresponding with the maximum of polarisation. 

L. M. J. 

CondTictivity of Solutions. By N. Strindbeeo (ZeiL physihtl. 
OJiem., 14, 161 — 162). — The experiments of Arrhenius (Abstr., 1892, 
1038) and Holland (Abstr., 1892, 1382) on the effect of a non- 
electrolyte on the conductivity of a solution, lead in both cases to the 

expression Z = 7o ^1 — j but the constant a differs greatly in the 

two sets of experiments. The author therefore redetermines this 
constant, using solutions of sodium and cuprous chlorides, with 
acetone and ethylic alcohol as the non-conductors. The results ob- 
tained agree well with those of Arrhenius, but differ from those ot* 
Holland to the extent of from 24 to 56 per cent. L. M. J. 

Hleotrlcal Conductivity of some Salts in Ethylic and 
'Methylic AlcohoL By B. VoIiLMeu {Amu Phys. Ohem.^ [2], 52, 
328 — 366). — ^The conductivities of the acetates and iodides ot 
sodium and potassium, and of lithium chloride, dissolved iu ethylic 
and methylic alcohols were measured, as also those of the chlorides 
of sodium and calcium, and the nitrates of silver and calcium, dis- 
solved in ethylic alcohol. 

The molecular conductivities increase with increasing dilution, and 
approach a limiting value for infinite dilution, except in the case of 
calcinm chloride and of calcium nitrate. The limiting values for the 
molecular conductivities in methylic and ethylic alcohol solution may 
be obtained from those in aqueous solution by multiplication with a 
factor, in the first case about 0*73, and in the second about 0 34. It 
appears, therefore, that the conductivity decreases with the rising 
molecular weight of the solvent. The temperature coefficients in- 
crease with rising dilution, and for very dilute solutions the conduc- 
tivity coefficients are practically the same as those for the viscosity 
of methylic and ethylic alcohols. Ostwald’s dilution law is not 
applicable to the solutions examined, and from the conductivities it 
is not possible to calculate the rise in the boiling point of ethylic 
alcohol in its solutions, as it is with water. H. G. 

Determinatioii of Critical Temperatures by means of the 
Critical Index of Refiraction. By J. Chappuis {OompL reyid,^ 118, 
^76 — 977). — The author has employed the observation of interference 
bands as a means of following the changes in the refractive index of 
a liquefied gas near and at its critiGai temperature. The liquid is 
placed in a cylindrical cavity in a steel prism, provided with aper- 
tures covered with optically- worked glass plates and surrounded hy 
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u liquid, the temperatui'e of which can be controlled. Two beatns of 
light produced by a pair of Jamiu mirrors, starting from a Billet 
compensator, pass through the liquid in the prism, and through the 
surrounding hath, the sides of which are made of plates of optically- 
worked glass. 

In the case of liquefied carbonic anhydride, the bands remain 
stationary and the re&active index is constant ; beyond this tempera- 
ture the bands fall and the refractive index increases rapidly. The 
curve of the indices at 31*61® shows a vertical tangent, and the 
intersection of this curve with the right line representing the index 
above this temperature is the critical point of the index. The results 
vary only between 31 60® and 31*62® (uncorr.), and the corrected 
value for the critical point as thus determined is 31*40®, which ap- 
proaches closely to Amagat’s value, 31*35®. C. H. B. 

Electrical Method for the Determination of Transition 
Points* By E. Cohen {Zeit.^hysikdL, Chem., 14, 63 — 92). — ^If a voltaic 
element be formed hy the immersion of similar electrodes in saturated 
solutions of the two forms of a substance capable of undergoing a 
transition change, then at temperatures above or below that of the 
transition, the current will flow in opposite directions, becoming nil 
at the transition temperature itself. This forms the basis of the 
method ; such an element being placed in a thermostat, and the cnr^ 
rent measured at various temperatures, the null point being care- 
fully determined. Details of the method and of the mode of 
preparing the element and the electrodes are given in the paper 
The method is applicable to transition changes due to loss of water 
of crystallisation, formation of doable salts, double decomposition, 
and polymoi'phism. The following changes are examined and the 
temperature determined : — 

(1.) 15*8,804.10^0 x±Na«S04 + 10H,O. t = 32 8®. 

(2.) Cd01,,2Hs0 5-OdCl2,H,0 + H^O. t = 341®. 

(3.) ZnS04,'7Ha0 ^ZnS04,6Ha0 + H^O. t = about 42®. 

(4.) NaaSO4,10H3O + MgSO4,7Ha0x=3S|*aJlIgSO4,4Ha0 + ISHaO. 

t = 20*8° 

(5.) 2MgS04,7Ha0 + 2NaCl5ztMgNa,(S04)2,4H,0 + 

MgChjfiHaO + 4H2O (good results were not obtainable). 

The author points out that the method has the advantages of 
accuracy and speed, but is only applicable to oondnctors, whilst foi* 
some of these the preparation of the electrodes is a matter of very 
great difficulty. The paper concludes with a consideration of the 
method from the thermodynamical standpoint, the fundamental 
equation 

E= W + T^, 
dt 

being applied for this purpose. L. if. J- 

Thennal Cliaiiges involved in the Formation of Aznido- 
Acids and of Nitriles. By F. Stohmann and H. Langbbik 
Chem,^ [2], 49, 483—501) — The following values are given : — 
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Heat of 
combustion. 
Cal. 

Glycoeine, NH.-CHa-OOOH 234-6 

Diglycolamidio acid, l?H(CH 2 *OOOH)a 396*3 
TriglycolamicLic acid, !N’(0H2*000H)8 560 0 


Heat of 
formatioxu 
CaL 
125-9 
221*2 
314-5 


It will be seen that the mean difference between the heats of com- 
bustion for each OHj-COOH group introduced is 162*7 Cal. If this 
be also the difference between the heat of combustion of glycocine 
and that of solid ammonia, the latter value must be 71*9 Cal. The 
heat of combustion of gaseous ammonia is 90*6 Cal., and the heat 
of vaporisation of ammonia is 5*4 Cal. The heat of liquefaction of 
ammonia is not known, but a value for this which would reduce the 
heat of combustion to 71*9 Cal. can hardly be entertained as probable. 
Ammonia may stand in the same relationship to glycocine as that 
which has been shown to exist between foimic and acetic acids and 
between oxalic and malonic acids ; that is, ammonia may be more 
energetic than glycocine. The heat of combustion of hypothetical 
liquid ammonia devoid of chemical energy may be taken at 90*6 — - 
(6*4 4“ 12*3) = 72*9 Cal., for the heat of neutralisation of aqueous 
ammonia by aqueous hydrochloric acid is 12*3 Cal. On the basis of 
this value for ammonia, the author calculates the thermal values for 
the formation of glycolamidic acids by the interaction of ammonia 
and acetic acid, hydi*ogen being eliminated. The following conclusion 
maybe drawn: — hydrogen atom which enters into combination 
wifii a nitrogen atom effects a smaller increase of energy than when 
it enters into combination with a carbon atom (compare the variation 
in the heat of combustion produced by a methyl group under the 
same circumstances, Abstr., 1892,6; 1893, ii, 362). It can also be 
shown from the author’s figures that more energy must be supplied 
for the formation of a compound in which a carbon atom is attached 
to a nitrogen atom, than is necessary when the carbon atom is at- 
tached to another carbon atom. Thus it happens that the substitution 
of OHs'OOOH for H increases the heat of combustion by 162*7 Oal. 
when the H is attached to nitrogen, and by 150*9 Cal. when it is 
attached to carbon. 

The thermal changes concerned in the conversion of amines into 
amido-acdds are next considered, and passing to the niti*iles the follow- 


ing figures appear : — 

Heat of Heat of 

combustion. formation. 

Oal. Oal. 

S colamidio nitrile, CiHsNa 590-8 —42*3 

_ ycolamidic nitrile, OfiHeNi 846*2 — 75-2 


The thermal changes involved in the formation of the nitriles from 
the acids, and in the hydrogenation, hydrolysis, and formation of the 
nitriles are also considered. A. G-. B. 


Salt Formataon in Alcoholic Solutions. By G. M. vax 
Devbnteb and E. Cohex {Zeit, physikal, Cheni,^ 14, 124 — 128). — ^The 
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authors extend their previous experiments (Abstr., 1890, 553 ; 1892, 
262) to the neutralisation, by an acid, of sodium dissolved in mixtures 
of water and alcohol. In the case of hydrogen chloride, the heat of 
neutralisation diminishes from 100 per cent, to about 90 per cent, 
alcohol, increasing however with additional water content. A 
similar result obtains when the solution is neutralised by hydrogen 
bromide, but with acetic acid no minimum results, the value con- 
tinuously increasing on addition of water. The authors explain 
these results by the assumption that three kinds of reaction occur — 
(1), HCl + ]Sra02H60 = NaOl 4- 02Ha0 (undissociated) ; (2), 
HCl + NaOH = NaCl + H 2 O (undissociated) ; and (3), 
H/Cl 4- N’a/OH = Na/Cl 4* H 2 O (dissociated). In the case of 
the halogen acids, the heat of neutralisation is smallest for the second 
class, but with acetic acid, for the first class. They point out finally 
the importance of extended accurate observations where minima 
occur, in order to obtain data of the thermal efEeots for undissociated 
compounds. L. M. J. 

Corresponding Solutions. By G. TAMnA:s^ (ZeiL physiJeaZ. 
Client., 14, 163 — 173 ; compare this vol., ii, 224, 268). — ^The author has 
previously shown that the thermal expansion of a solution at ordinary 
pressure corresponds with that of the solvent at a pressure AA*. Some 
cases of mixed solutions are examined, thus the values for AA: in the 
case of varions solutions of potassium and sodinm chlorides are given, 
and the expansion corresponding with the mean AA* k calculated, and 
found in most cases to agree well with the ohsei'ved expansions of the 
mixed solntions. The concentration of solutions of the same salts, 
at which the values of AA: are equal, are also given, and found 
to agree well with Bender's “corresponding volumes; similar 
data being also given for the chlorides of lithium, baiinm, and 
ammonium. Such solntions should exhibit no volume alteration on 
mixing. Only in a few cases, however, are corresponding solntions 
also isohydric, examples of such cases being the carbonates and 
sulphates of s^ium and potassium, in which the corresponding solu- 
tions are eqnimolecnlar. The sp. gr. of a mixture of equal quantities 
of these solntions therefore is the mean of the sp. gr, of the com- 
ponents, whilst they all exert the same effect in lowering the tempera- 
ture of maximum density. L. M. 

Determination of the Bednction of the Freezing Points of 
Solutions. By A, Ponsot {ConipL rend., 118, 977 — ^980). — ^Regard- 
ing the freezing point of an aqueous solution as the tei^peratnre at 
which it is in equilibrium with ice, the author brings the solution in 
contact with an excess of finely-divided ice, agitates the mixture in a 
vessel carefully protected from radiation, reads the constant tempera- 
ture, and pours o£E the liquid and determines its composition. The 
advantages claimed are that the liquid can contain no ice in super- 
fusion, no correction is necessary for the concentration, and the 
temperature that has to be read ofE is stationary. A detailed de- 
sci'ipiion of the appai^atns employed is given ; the vessel containing 
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the solution is surrounded on all sides by jacketed cylinders contain- 
ing mixtures at temperatures approximating to 0®. C. H B. 

Relation between Depression of the Freezing Point and 
Osmotic Pressure of Solutions. By 0. Dieteeici (Aqiiz. Fhys. 
CJiem, [2], 62, 263 — ^274; compare this voL, ii, 228). — ^In answer to 
Arrhenius, the author adinits the greater accuracy of Juhlin’s obser- 
vations on the vapour pressures of ice and water at temperatures 
below 0® as compared with those of Fischer, but still maintains that 
no strict proportionality exists between the depression of the freezing 
point and the osmotic pressure of solutions. The theoretical relation- 
ship existing between these two quantities is deduced, and it is 
shown that the assumption hitherto made, that the heat of dilution 
of dilute solutions is so small that it may be neglected, is incorrect. 

H. 0. 

Variations in the Viscosity of Fused Sulphur. By J. Bruotes 
and J. Dusst (^Oomjpt, rend.^ 118, 1045 — 1046). — The viscosity of 
fused sulphur at first decreases, like that of other liquids, as the tem- 
perature rises. The rate of transpiration increases from the melting 
point to a point between 166 — 15/® ; it then diminishes very rapidly, 
and at 162^ it has become so viscous that it cannot be forced through 
a tube 1 mm. in diameter, even by the pressui*e of a column of mer- 
cury 700 mm. high. At higher temperatures, a change in the op- 
posite direction takes place, and may be regarded as a second fusion. 

At 166°, the rate of transpiration of the sulphur is 1*796 that at 
118*5°. The rate of transpiration at 115*5® is 0*0518 and at 156° 
0*093 that of water at 25*5°. 0. H. B. 

Dissociation of Water. By W. N’err-.t (Zeit physiJcaZ. Chem., 
14, 155—156). — The author points out that, in the determination of 
the electrolytic dissociation of water by Ostwald (Abstr., 1893, ii, 
365), the difference of potential between the acid and base employed 
mnst not be neglected. He calcnlates this to be about 0*065 volt, 
and hence finds the dissociation to be 0*8 x lO*"*^. L. M. J. 

Dissociation of Saline Hydrates and Analogous Compounds. 
By H. Lescceue (Awz. Okim , Fliys , [7], 2, 78 — 117). — ^A continuation 
of the author’s previous experiments (Abstr., 1893, ii, 364). Deter- 
minations of the tension of dissociation of several chlorides, bromides, 
and iodides are given, and £x)m these data, as well as, in some case, 
by direct analysis, the existence of the following hydrates is estab- 
lished. MgCls H- 8HaO (only obtained on one occasion ; ciystallises 
in long, silky fibres) ; MgCl* + 6HsO ; MgCh -f 4H3O ; ZnCla + 
2HaO; OdCla-hdHaO; OdOla -f HaO; FeClg 4- 6HaO; FeCl* -b 
4H3O ; FeCla + 2HaO ; FeOla + HaO ; Fea01« + 12HaO (yellow) ; 
FeaCle + 8H3O (red). The following peculiarity of the yellow 
hydrate, which has been noticed by Berzelius, is without parallel ; 
thus, instead of efBorescing in the air, it deliquesces, losing its water. 
The existence of the hydrates to be mentioned was also established ; 
CuGla + 3HaO ; CnCla H- 2HaO ; OnCla + H3O. Cuprous chloride 
is anhydrous ; when agitated with water, it is converted into cuprous 
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oxide, but tbe yellow substance, wbicb W 5 hler believed to be the 
internaediale oxychloride, is simply a mixture of cuprous chloride and 
cuprous oxide. BaBr2 + 2H2O ; BaBr^ -h H2O ; MgBr2 + t>B[20 ; 
MgBrg + H3O ; ZuBr* + H3O ; CdBr* + 4 HaO ; MnBr* + 4H2O ; 
MnBra -f- BEaO; JFeBra -f- 2H2O ; FeBra *+■ H2O ; FeaBre + (>B[> 0 ; 
FeaBi'e 4 - SHaO ; Nal + 4H2O ; Lil + 6H2O ; Bal® + 6H3O ; MtiT^ 
+ 6BCaO ; Mnla + 4H3O ; M11I2 + 2H2O ; Mnia + H^O ; Fela + 
2H2O; Fela + H2O. The lower hydrates are, in general, better 
defined by their tensions of dissociation than the higher hydrates ; 
these latter, by successive dehydration, pass gradually into lower 
hydautes. The tension of dissociation ^one is not, therefore, as 
Debray believed, sufficient to indicate the existence of a hydrate. 

The following table shows the results obtained by saturating with 
hydrogen chloride a satui’ated solution of the chlorides ; it would 
seem that only those aqueous solutions having a greater tension at 
20" than 8*5 mm. are precipitated by hydrogen chloride. 


luitifd compound. 

Product precipitated by HCl. 


MflTn-nuTn 





tension of the 

Tension of 


Tension of 


saturated 

dissociation 


dissociation 


solution at 

at 20®. 


at 20’. 


20®. 




. 

inm. 

mm. 



BaOla + 2H.0 .. 

About 16 *45 

About 3 

Ba01«i *t* H2O « * 

Very small. 

KOI r 

„ 13 -65 

Nil 

KCl 

NiL 

KBC.Cl 

13 *40 

NU 

NH4OI 

Nil. 

ITaCl 

r, 38 *10 

Nil 

NaCl 

Nil. 

OdCL} + 4H3O ■ . ] 

;; 12-20 

About 10-6 

Cdca. + H,0,. 

Below 2*0 umi. 

SrClj} + fiUjO . • • j 

„ 11 *50 

« S-6 1 

BrOlo + 2112^ ■ 

1*8 

OuC^ T SHgO • . 

„ 9-80 ' 

>1 99 

CuOi, + aHjO, 

Below 2*0 „ 

, 



green 


O0GI3 + OH^O . . • 

„ 0 03 

4*0 

C0CI2 + 2H2O, 

Tery small. 

NiOls + 6H2O .. 

8 -CO 

1, 4*6 

Ni^*+ 2H3O, 

wrnll/w 

II 

FeCljt + fillgO . . . 

II II 

'I 11 

yellow 

FeCl2 + 4H3O, 

•9 

MhiClo + 4H2O . • 

8-00 

8-8 

2^.0, 

ti 




white 


+ SSCqO . • 

1 „ 10*90 

II 99 

MgCl2 + 4H2O 

Below 2 mui. 

MgOls 6H2O •• 

„ 6 *73 

1-8 

No precipitate 


FctjOlg + . 

» «‘60 

-9 99 

99 


GaOlft + CHnO .. 

6-40 

„ 3-3 

99 


ZmC/ln + 2H3O « • 

Below 2*00 

•I 11 

99 



A. Bf. L. 


Bate of Biffosion of some Electrolytes in Alcohol. By W. 
Kawalki (Ann, Thys, Cheni., [2], 52, 300 — 327). — The results of the 
author’s experiments on the rate of diffusion of electrolytes in alcohol 
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(this Yol., ii, 308) are given in a series o£ tables, and the following 
conclusions are drawn iroxn them. 

The rate of diffusion inci*eases as the concentration of the initial 
solution is diminished, the increase becoming more and more marked 
as the concentration decreases. With very small initial concentra- 
tions, the values calculated for the diffusion coefficient la from the 
determination of the concentrations of the different layers of the 
diffusate are not found to correspond with one another, although 
greater re^larity is observed when the initial concentrations are 
high. This behaviour is probably due to convection currents in the 
dilute solutions, which disturb the regular course of the diffusion. 
The ratio of the diffusion coefficient in aqueous solution to that in 
alcoholic solution Ic is constant for any one salt, and practically inde- 
pendent of the concentration. It is also approximately equal to the 
ratio of the molecular conductivities for solutions of infinite dilution, 
as the following table of compaiative values shows. 


Nal 2-72 2*62 

LiCl 3-09 3*07 

KOAo 2‘52 2*92 

NaOAc 2-31 2*50 

El 3*08 2*60 

AgNOs 3*12 3*00 


From this it appears that the rate of motion of the ions in water is 
about three times greater than in alcohol. The absolute values of 
the ionic velocities cannot be calculated iiom the author’s results, but 
comparative values are obtainable, which accord with conclusions 
drawn from the electrolytic dissociation theory. H. C. 

Absorption of Hydrogen by Water and Aqueous Solutions. 
By P. Si COER (Ann, Phys, Uheni.y [2], 62, 27o — ^299). — The author 
has determined the absorption coefficient of hydrogen by water and a 
number of aqueous solutions of different concentmtions. For watei 
at 15®, the value 0*01883 was obtained, and the values of the 
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absoiTaiion coeffioionts for the eolations examined are ffiven in the 
table. 

In this table, m represents the munber of gram-equivalents per 
litre of the solution, and the absorption coefficients have been multi- 
plied by 10®, The author also ^ves a table of the values of the 
equivalent depression of the absorption coefficient = (0*01888 — 
where fi is the absorption coefficient of the solution of concentration 
m. Attention is called to the almost identical values obtained for 
MgS04 and ZnS04, and for K2GOa and KaaGOs, the latter case being 
the more striking, as coincidence is not observed in the case of the 
other pairs of sodium and potassium salts examined. H. G. 

Physical Properties of Hydrated and Anhydrous Compounds. 
By S. Sinuwicz (Bar., 27, 1306 — 1316). — The author shows, by a 
general comparison of a large number of anhydrous compounds with 
the same snhstances in the hydrated condition, that the anhydrons 
compounds crystallise in systems of higher symmetry than the 
hydrated. Thus, iu the case of the chloride, bromide, and iodide of 
sodium, the anhydrous salt is cubic, but the salt crystallising with 
2H20 is, in each case, monoclinic. Hydration is attended, therefore, 
with a diminution in crystallographic symmetry, and a consequent 
considerable change in the thermal, optical, and many other chemical 
and physical properties. Among the latter may be reckoned a 
decrease in specffic gravity and hardness, and an increase in specific 
volume, as comparison of anhydrous and hydrated compounds shows. 

There are a certain number of exceptions to the above rule, some 
of which, however, are, as the author shows, ouly apparent. Gases 
of complete exception are HaHS04, triclinic, and HaHS04 + H3O, 
monoclinic, and the bromo-derivatives of anhydroecgonine, which are 
monoclinic in the anhydrous, and tetragonal in the hydrated, state. 

H. G. 


Speed of Heduotion of Ferrie Chloride by Stannous Chloride. 
By L. Kahlenbeeg (J. Awer. Chem. jSoc., 16, 314 — 323). — ^The well- 
known reaction between ferric and staimons chlorides proceeds slowly 
enough at zero to admit of study from the standpoint of chemical 
dynamics. By a series of carefully conducted experiments, the author 
lias proved that the reaction follows the law of (xuldherg and Waage 
fairly well. 

In accordance with this law, the speed of the reduction of ferric 
chloride by an equivalent proportion of stannous chloride is expressed 
by the equation 


dt 


= c{it — aj)S 


in which a represents the amount of substance present at the outset, 
X the amount of substance changed during the time and 0 a con- 
stant depending on concentration, temperature, etc. 

Free hydrochlorio acid at first favours the reaction, but if more be 
added, the reaction is sensibly inteifered with towards the end. 

L. UE 
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Reaction-velocities. By J. E. Trevor and F. L. Koeirighi 
(Zeit ^kysikal. Ghem,, 14, 149 — 150). — In the inversion of cane sngai 
by an acid, the molecular concentration increases, and there should, 
therefore, be a corresponding variation in the boiling point and other 
properties dependent on the molecular concentration. By observa- 
tions, therefore, of the increase in the boiling point at various stages 
of the inversion, the reaction- velocity may be determined according 

to the equation i log — ^ = la, where s is the total increase, x that 
i z — X 


after time t, and a the concentration of the hydrogen ions. Results 
for 13 observations extending over 85 minutes, when 90 per cent, of 
the sugar was inverted, gave results for Ti varying only to the extent 
of 3 per cent. L. M. J. 


New MetRod of Determining the Belalave Affinities of 
certain acids. By M 0. Lhx {Amer, J. Sd,, [3], 47, 445 — 4*51). — 
A method of measnring afBbuities is described, which is based on the 
principle that the affinity of any acid is proportional to the amount of 
base which it can retain in the presence of a strong acid selected as a 
standard of comparison for all acids. Sulphuric acid is here taken 
as the standard, and its presence or absence in the free state is ascer- 
tained by means of tbe herapatbite test (compare Abstr., 1893, ii, 
566). If we suppose that the quantity taken is always a gram mole- 
cule at a fixed rate of dilution, it is evident that 2 gram mols. 
of sodium hydroxide would exactly saturate it. If we now take a 
given add, we may find that a quantity of its sodium salt correspond- 
ing with 8 gram mols. of sodium hydroxide will exactly extinguish 
the reaction of a gram molecule of free sulphuric acid. With still 
another acid, we find that a quantity of its sodium salt corresponding 
with 4 gram mols. of sodium hydroxide is needed to extinguish the 
sulphuric acid reaction. Then the affinity of the second acid is 
exactly twice as great as that of the first. Thus in the case oi 
hydrochloric acid, there was required 29*37 gram mols. of sodium 
chloride to extinguish the reaction in 1 gram mol. of sulphuric acid. 
The quantity 27*37 gram mols. is the proportion of nndecomposed 
sodium chloride that must remain in the solution in order that the 
sulphuric acid, may be completely converted into sodium sulphate. 
This number 27*37, therefore, represents the strength of the affinity 
of hydrochloric acid for sodium. But iu ordei* to compare acids of 
different basicities, it is convenient to refer them all to bibasic 
sulphuric acid, and therefore the above number must be halved. 
Hence 13*68 may be taken as the index of the affinity of hydro- 
chloric acid in comparison with those of other acids determined in 
like manner. 

In this way the numbers given for tbe following acids were ob- 
tained: succinic, 0*21; acetic, 0*14; citric, 0*53; pyropbosphoric, 
0*926; tungstic, 0 2. The applicabilily of the method was a good 
deal restricted owing to the tendency of many acids to decompose 
the hei'apathite reagent. Without obtaming exact numbers, it was, 
however, found that chloric acid has the sS^ngest affiniiy for bases 
of any known acid, and that the comparative affinity of nitric acid 
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Las liithei'to been placed somewliat too bigb. Taking bydrocbloi-ic 
acid as 100, nitric acid scarcely exceeds 76. Qualitative experi- 
ments ^ show that extremely feeble acids, snob as bippnrio and 
salicylic, are able to take a certain quantity of base, even from so 
Bti*ong an acid as sulphuric, setting free a recognisable quantity of 
the latter acid. Carbonic anhydride, however, even under pressure, 
does not liberate any portion of sulphuric acid from sodium sulphate. 

Tn order to obtain true comparative results by the above method, 
it is necessary to use the sulphuric acid always at exactly the same 
dilution, and to add the dry salt to it. The affinity of sulphuric acid 
for water is, indeed, a most important factor in all determinations of 
this nature, as the following case illustrates. When 4 c.c. of normal 
snlphnrio acid are added to 40 c.c. of normal sodium nitrate, not a 
trace of free sulphuric acid cau be detected in the liquid. But when, 
instead of 4 c.c. of normal sulphnric acid, 40 c.c. of decinormal acid 
are nsed, although the quantities of acid and salt are exactly the same, 
the result is quite different, as free sulphuric acid then exists in the 
solution, and is abundantly indicated by the herapathite test. 

H. 0. 

Graphocheniical Calculations. By E. i?'icKBL {Zdt, pTiydlsdl- 
Chem,^ 14 , 93 — 104). — An application of the author’s methods to 
nitrogenous compounds of the general formula C«H»N« (compare 
Abstr., 1892, 1158 ; 1893, ii, 119 ; this vol., ii, 235). L. M. J. 

IsoznorpMsm. By J. W. B.itgebs {ZeiUphysikal, Ohem., 14 , 1 — 52, 
(compare Abst., 1891, 146, 1151 ; 1892, 1048 ; 1893, ii, 193 ; this vol., 
ii, 85). — Elements and simple inoxganic compounds crystallise mostly 
in the regular and hexagonal systems, 86 per cent, of the elements, 
88 per cent, of diatomic compounds, and 53 per cent, of triatomio com- 
pounds obeying this rule ; complex inorganic and organic compounds, 
on the other hand, form crystals belonging chiefly to the rhombic and 
monoclinio systems. The author points out that owing to this con- 
nection between crystallographic form and chemical simplicity, many 
compounds are only apparently and not really isomorphous, and con- 
tests the isomorphism of numerous compounds, such as lead, silver, 
and cuprous sulphides ; mercuiic and cupric sulphides ; sulphides and 
arsenides or antimonides; whilst the isomorphism of sulphur and 
tellurium is also I'egarded as doubtful. The influence of chemical 
simplicity, however, extends only to form and not to miscibility, 
which the author thei*efore regards as the test of isomorphism. The 
frequent agreement of the crystallographic forms of metals, and their 
oxides or sulphides is also due to this cause, and not to any peculiar 
influence of the metal. The author does not consider the coloration 
of crystals by aniline and other dyes to be analogous to the formation 
of mixed crystals, but rather to a phenomenon akin to capillarity — 
the absorption of the dyes into the intermolecular spaces. The paper 
concludes with a discussion of the probable constitution of the 
plagioclase felspars. L. J. 

Fractional Precipitation. By T. Paul (ZeU. physikah Chem.^ 
14 , 105 — 123). — If a mineral acid is added to a saturated solution of 
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an organic salt, a quantity ot tke organic acid is formed, and may be 
precipitated, tbe quantity being calculable if the solubility and dis- 
sociation data are known. A number of such data obtained experi- 
mentally, are given, and then the results of experiments performed 
with single acids. In this case the quantity precipitated is given by 
the equation (S — Z — m) (H — Z — li) = 0, where 8 is the number 
of the acid radicles, H the number of hydrogen atoms, Z the undis- 
sociated acid, and u the number of molecules precipitated. The acids 
examined were orthiodobenzoic, cinnamic, and pai*atoluic, and in each 
case the agreement between observed and calculated results was verj’ 
good. The author points out also that the method could be used in 
the converse way to determine the dissociation of the acid. In the 
case of a mixture of two acids, two equations are necessary. If both 
acids are precipitated, there are 

(1.) (8-2 - III) (K-h-ui-h- wa) = Gi 

( 2 .) (8 — I — (H — Zi — III — li-- Vi) = C29 

whilst if one acid alone is present to saturation and is precipitated, 
ni = 0, and Gi = h 2i v. This second case is first examined in the 
cases of mixtures of metabromobenzoic and orthotolnic acids ; orth- 
iodobenzoic and cinnamic acids ; and orthiodobenzoic and paratoluic 
acids, close agreement with calculated numbers being in each case 
obtained. For the experiments on the precipitation of both acids, a 
large number of mixtures of iodobenzoic, toluic, cinnamic, and anisic 
acids were employed ; the results, although not as concordant as in the 
previous cases, were still satisfactory. It is possible, the author 
points out, by tbe proper addition of the mineral acid to almost com- 
pletely separate the pure acids from a mixtui*e of their salts. 

L. M. J» 

Sedimentation and Dye^absorption. By 0. Lehmaxx (Zeit, 
phyt^ihd, Ghem,, 14, 157 — 160). — ^Many compounds if dissolved in a 
liquid containing finely snspended material induce a precipitation of the 
particles, whilst in the case of colonring materials the dyes may also 
be precipitated. The action of a large number of compounds in 
causing the deposition of the carbon in Indian ink is recorded, and 
the anthor considers that the effect appears to depend on the forma- 
tion around the particle of a layer of the dissolved material, so that 
the weight of the particles becomes so great that they can no longer 
remain snspended. The effect of thickening the solution is to retard 
the sedimentation, and the effects in this direction of different com- 
ponnds are given. L. AE. J. 

A Contintioxis Automatic Mercury Air-pump for Chemical 
Fuxposes. By Q. W. A. Kahlbaum (Ber., 27, 1386 — 1394). — ^For a 
detailed description and figure of the pump, reference must be made 
to the original paper. TKe pump consists of two parts : a Sprengel 
pump, and an apparatus in whicn the mercury that flows away from 
the Sprengel is sucked up by the current of air induced by a waters 
pump. It is thus sucked up iu the form of short columns, separated 
by spaces of rarefied air, and as the total height of this composite 
c^unm can be much greater than that of the barometer, it is possible 
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in this manner to raise the meronry to such a height that it will flow 
back into the top of the Sprengel for further use there. The modifi- 
cation of the pump described is intended for use in vacuum-distillation ; 
the distillation-apparatus is evacuated as far as possible with the 
water-pump, and then the pressure is reduced to 1 mm. with the 
mercury-pump. This last diminution of pressure is very advanta- 
geous ; for instance, whilst a I'eduction of pressure from 760 to 60 mm* 
only lowers the boiling point of benzyl alcohol by 80®, a reduction 
from 10 to 1 mm. lowers it by 32®. 0. F. B. 


Inorganic Chemistry. 


Reaction of Snlph-or and of the Halogens with Normal 
Sodium P^ophosphate. By T. Salzer {Arch. Pharm., 231, 663 
— 667). — Girard (^Comjpt. rend,^ 56) stated that when sulphur is 
boiled with an aqueous solution of normal sodium pyrophosphate, 
orthophosphoric and thiosulphuric acids are formed. The author has 
fitudi^ the reaction between sulphur and normal sodium pyrophos- 
phate in aqueous solution, and finds that no orthophosphoric acid is 
produced, but that the reaction occurs in the sense of the following 
equation, where x depends on concentration, temperature, and 
pressure : 

xNs^20^ 4- 12S + 3H2O = 2]Sra2S6 -f NaaS203 + 6Na3HP207 

-f (jj — 6)Na4P207. 

The halogens react with an aqueous solution of sodium pyrophos- 
phate in a similar manner, the products being sodium bromide, 
sodium hypobromite, and trisodium hydrogen pyrophosphate, much 
normal sodium pyrophosphate being left unattacked. A. G. B. 


Action of Potassium Hydrogen Arsenite on the Salts of the 
Metals. By 0. Bbichaed (J5er., 27, 1019 — 1036). — The author has 
investigated the action of acid potassium arsenite, E[20,2As203,n30, 
on a number of metallic salts in dilute aqueous solutions. The 
following table exhibits the results obtained, the formulas ascribed to 
the various arsenites having, in all cases, been established by analysis. 


Composition. 


Hodo of preparation. 


Properties. 


Previous 

desczipfcion. 


HgsOAssOs .. 


From HgNOs 


2GuOAbs08 .. 
2Cd0,As203 •« 

2H^, AssOs . , 


» 


CUSO4*. 

CdS04*, 

HgCla*, 


YelloTTish mass, de- 
composing in light 

Green powder., 

White, non-crystal- 
line powder 
Yellowish-white mass, 
decomposing inlight 


Borzeliu8.t 

Bloxam. 


BonBelius,t 
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Composition. 


SPbOjAsgOj., 


SAhsOjAs^s . 


SAgjO^AsjOs • 


SPbOjAsoOs .. 
BMgOrAjBo^s- • 
BZnOjAsjOs .. 

SSnOsjSAssOs. 
5Ti03i 2A8 g03 • 


PtOg) AsjOf • • • 
PdOa, AS3O3. • . 
TJOjt As^Os • • • 
P^03,A8 jOs « • 
AI 3O3J ASgOj • • 
OrjOs, AssOs . . 


FeOyAssQ^ • «« 


BaOjAsnOj .«« 


S0oO,2As2O3 . 

3ITiO,2As203 . 
30a0,2Ass03 . 
BSrO^AssOs . 
BMnO^AsjOg. 

dSnO^BAsgOs. . 


Mode of preparation. 


Prom Pb(C«H302)3* 1 


Properties. 


Ana/ , 


I 

2Pb0,Pb(C2H803)2.l 

MgS04* I 

{ 


SnCl4*..- 

Ti0S04* 


PtCl4* 

Pd0l4*...- 

•002(^03)3. 

Pteds* 

Ah(SO^h^ , 

Cr3(S04)3*. 


FeS04 




00(^03)3* . 

3S"i0SrO3)2* . 

CaCls* 

Sr(NOs)2* . 
MnOlg* 


SnCls*. 


Wliite , 


Purple-red powder; 
bl^lcens wbenheated 
or exposed to liglit 
Yellow microscopic 
needles ; decom- 
poses in light 

T^^te 

White powder 

White crystalline 
mass 

Y^owish-white mass 
White crystalline 

substance 

!> Light yellow masses 

Rust-yellow powder. • 
White substance .... 
Bark green mass^ 
soluble in KOH 
Ghreenish-wMte sub- 
stance ; turns brown 
in the air 

White substance, 

soluble in much 
water 

Amethyst - coloured 
powder 

Light green substance 
f white powders, sol- 
I, uble in much water 
White, becoming pink 
to brown in the air 
YeHowish-white mass, 
decomposed by acids 
and alkalis with 
separation of free 
arsenic 


Previous 

description. 


PbOjAsgOs by 
PHhoIf as 
being formed 
m this way. 


Obtained by 
many authors. 

Streng; Ruhn. 
Stein. 

Bloxaxn. 

Berzeliiis.t 


^Simomf 

Thorey.t 


j- Girard. 

Stein. 

Ben 56 lius.t 


* Indicates that the respective adds were set free during the formation of the 
new salt. 

t In these oases the salts had not been analysed by the earlier investigator. 

A. H. 

Salts of Rubiditan. By H. EfiBitAPir (Arch. Fharm.^ 232, 3—36). 
— Chemically pure rubidium salts are best prepared by making use 
of ferric rubidium alum, wbicb can be obtained quite free from 
potassium salts, since ferric potassium alum is not only very solnble 
in water but has the property of dissociating in solution. Tim author 
has prepared pure specimens of a large number of rubidium saUi^ and 
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lias studied their physical properfcies, more particulaily the density, 
refractive index, and solubility in water. The following compounds 
have been examined; — ^RbHSOi; RbaS207; Rb2S04; E,bAl(S04)2 + 
I2H9O; RbFe(SOi)2 + I2H2O; RbOrCSOOa + I2H3O ; RbBF*; 
Rb,Oo(]S’02)6-f H2O; RbMgCU + dHaO; RbOlO^; RbClOa; RblOs; 
RbHTaOe; Rbl; RblOU* 

Rubidiuni alum melts at 105®; its refractive index is 1*45648 at 
20 — 23®. The sp. gr. of ferric rubidium alum is 1*9520 ; n = 1*48225 
at 21 — 22®, corresponding with the molecular refraction 135*63. For 
rubidium iodide = 1 6262, the molecular refraction = 38*45 and 
the sp. gr. is 3 447. 

Mercuric iodide dissolves in a solution of rubidium iodide, a yellow 
donhle salt being formed. When this salt is treated with water, 
mercuric iodide is set free, since its solution is stable only when excess 
of rubidium iodide is present. Rubidium iodotetrachloride (Wells 
and Wheeler, Ahstr., 1893, ii, 68) is dissociated by heat into rubidium 
chloride and iodine trichloride; its solution liberates iodine from 
potassium iodide, and on adding ammonia to it, a black precipitate of 
iodide of nitrogen is at once formed. A concentrated solution of the 
salt attacks metals, dissolving even gold and platinum. The author 
concludes by discussing the physiological action of rubidium iodide, 
and its application in pharmacy. M. O. F. 

Barium Nitride. By Beethblot and Matignon (Ann. Ohim. 
FTiys.^ [7], 2, 144 ). — Barium nitride, BalNTe, is obtained by treating a 
solution of ammonium nitride vdth an equivalent weight of barium 
hydroxide, and evaporating the solution under diminished pressure 
in the cold ; it thus famishes beautiful crystals. The gram-molecular 
heat of dissolution at 19*8® is —7*8 Cal. A. R. L. 

Copper Bromide. By P. Sabatieb (Oomjpf. rend., 118, 980 — 983). 
— Dilute solutions of cupric bromide are blue, hut when concentrated 
by evaporation at tbe ordinary temperature they become emerald 
green, then dark green, and finally red-brown, the solution depositing 
bulky, black, monoclinic prisms of the anhydrous bromide OuBr®. 
This salt is highly deliquescent ; heat of dissolution at 12® = -|- 7*9 
Cal., a value which agi-ees well with Thomsen’s (8*2 Cal.). 

In winter the brown solutions sometimes deposit long, brilliant, 
bottle-green, monoclinic needles of the hydrate CnBr2,4H20. It is 
very deliquescent; heat of dissolution at 7*5® = —1*5 Cal. 

It follows that-- 

CuBra sol. -h 4H2O sol. = CuBr2, 4H2O sol. develops -b 3*7 Cal. 

Like hydrated metallic chlorides the heat of hydration of which is 
less than 2 Cal. per molecule of water, the hydrated cupric bromide 
effloresces in dry air, and loses all its water; its behaviour when 
freely exposed to the atmosphere depends on the degree of humidity 
of the latter. Dehydration takes place even in solution, the green 
liquid becoming temporarily brown and opaque when heated. 

Alcohol dissolves tho anhydrous bromide, forming highly opaque, 
yellowish-red solutions- 

When a minute quantity of cu pric bromide is added to concentrated 
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hydrobromic acid, an intense purple coloration is produced, in conse- 
quence, probably, of the formation of a hydrobromide of the bromide 
This reaction is more sensitive than either the ferrooyanide or 
sulphide reaction, and will detect 0*0015 milligram of copper in a 
drop of a solution of the bromide, but the hydrobromic acid must be 
concentrated. A mixture of potassium bromide with a saturated 
solution of phosphoric acid can be used instead of hydrobromic acid. 

0. H. B. 

The Molecular State of Calomel Vapour. By W. Harris 
and T. MBrsB (Ber., 27, 1482 — 1489). — ^After enumerating the ex- 
periments of previous observers, the authors describe some new ones 
which they have made. A sheet of gold leaf, dipped for a moment in 
calomel vapour, becomes amalgamated ; if held there longer the coat- 
ing of mercury evaporates. A thermometer immersed in rapidly 
evaporating calomel indicated 357®, a temperature very nearly that of 
boiling mercury. The rate of volatilisation of calomel at different 
temperatures was approximately determined, and the vapour density 
at 448® and at 518® was found, by Y. Meyer’s method, to correspond 
%-n.th the constitution HgCl, or Hg 4* HgCh. The same vapoui* 
density was obtained with a mixture, in these proportions, of mercury 
and corrosive sublimate, and, on cooling, calomel was deposited in 
the apparatus. When calomel, contained in a porous cell, was heated 
at 465* inside a test-tube, mercury vapour was found to have diffused 
through the parous walls, and condensed on the walls of the test-tuhe, 
while some mercuric chloride was found inside the porous cell. 
Further, if a rod of potash, previoudy heated to 249—260®, is dipped 
into the vapour of calomel at the same temperature, it is immediately 
covered with a yellow coat of mercuric oxide, whereas a black coat of 
mercurous oxide only begins to turn yellow at this temperature after 
the la 3 >se of some 20 seconds. All these facts indicate that calomel 
as such is not volatile, hut that its “ vapour ” is completely dissociated 
into mercury and mercuric chloride, C. F. B. 

CalomeL ByE. Diybbs (J. 8oc, Ghem, Ind,, 13, 108—111), — ^The 
author concludes &om bis experiments on a Japanese method of manu- 
tacturing a peculiar form of calomel that in this case the calomel is 
formed by a reaction between mercury vapour, oxygen, and hydrogen 
chloride gas, 4Hg + 4H01 H- 0ji=4Hg01-b2Hj0,and that the reaction 
takes place at a temperature near to the boiling point of mercniy, 
and mnch below that at which calomel volatilises. Tbe calomel can- 
not be the result of true sublimation, but of precipitation as fast as it 
is formed from the three gaseous substances which give rise to it, and 
its not reaching its subliming temperature js the explanation of its 
freedom from corrosive sublimate. L. T. T. 

CryntalliBation of Gold in Hexagonal Forms. By A. Liver- 
siDGB (^Ohem. InewSf 69, 172 — 173), — ^When precipitating a solution 
containing 15 grains of sodium aurochloride, Au0l3,Na01,2H20, to 
15oz8. of water, by means of freshly fractured fragments (i) of copper 
pyrites, (ii) of the graphitic casing from an auriferous vein, or (in) of 
zinc blmde, the gold was observed to he deposited in very small, bril- 
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liant, Insirons prisms arranged in fan-like groups, or in six-rayed stellate 
tufts, or in some instances in the form of minute hexagonal plates. 
Many salphides precipitate the gold as an ochre-coloured, lustreless, 
mammillated him, whilst cubical crystals are obtained by precipita- 
tion with ferrous sulphate, oxalic acid, &c. This is, however, as the 
author points out, not the first time that hexagonal crystals of gold 
have been observed. D. A. L. 


Miueralogical Chemistry. 

Condition of Gold in Quartz and Calcite Veins. By A. 
Livbesiugb (CTiem, New&, 6a, 162 — 163). — Removing gangue and 
associated minerals by chemical means — ^hesmatite, spathic iron, and 
calcite by hydrochloric acid; mispickel, <&«., by nitric acid, or by 
roasting and subsequent treatment with hydrochloric acid; quartz, 
&c., by hydrofluoric acid — enabled the author to examine the condi- 
tion of the residual gold. Generally, the gold from hard matrices 
like quartz is found to he non-crystalline, but occurs as irregular 
films, plates, threads, or masses more or less connected together, and 
when the gangne is dissolved away forms a spongy or cavernous mass ; 
such gold has been obtained from Mount Morgan stalactitic hsBmatite, 
from New Caledonia Reef (Queensland) quartz, and from many other 
specimens of gold quartz ; on the other hand, crystalline gold is en- 
countered in the weathered and decomposed parts of quartz reefs, in 
what are now cavities, and in soft matrices such as the gold-hearing 
calcites of the New South Wales gold mines and the Gympie mines 
of Queensland, the serpentine of Gundagai, and Lucknow, and some 
of the clear qnai'tz from New Zealand. The larger the fragments of 
gold, the less the tendency to crystalline form. The author has also 
observed crystalline form in alluvial gold from Fairfield, New Eng- 
land, N. S. W., it was not water- worn, and so had not tmvelled far 
from the parent reef. D. A. L. 

Gold Ores of California. By H, W. Ttjbneb (Amer, J. 8cL, [3], 
47 , 467 — 473). — As is well known, gold in California occnrs chiefly in 
quartz veins, usually in the slate series of the Sierra Nevada. It 
occurs, however, in a great variety of rocks, and associated with 
very different minerals. The occurrences grouped geologically are 
enumerated by the author, those cifeed being veins in the auriferous 
slate series, and veins in the granite. He instances the occurrence 
of gold in albite, in calcite with barytes and with ciunabar, and in 
rhyolite with quartz. B. H, B. 

Artiflcial Zinc Oxide and Wnrtzite. By H. Tbjlube (Jahrb. /. 
Afw. Beilage^ 9, 147 — 153). — 1, Zinc oxide as a metallurgical pro- 
duct has ^quently been described. The author has, however, col- 
lected at the smelting works in Upper Silesia some well-developed 
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crystals of zinc oxide of nnnsoal form and colour. The crystals 
described are colourless, yellow, green, and dark brown. The axial 
ratio is considerably affected by the presence of small quantities of 
foreign elements, as is shown by the following table. 


Colour. 

Composition. ^ a i c. 


1 

Pure 

Traces of CdO, FeO 

0 *38 FeO, traces MnO 
0*48FeO,0*27MnO, 
traces CdO 

1 : 1-60??0 

1 : 1-60817 

1 : 1-6683S 

1 ; 1-64026 

Yellow ................. 

Creen .................. 

Hrovn 



2. Wnrtzite as a metallurgical product has been described by 
Forstner and by Stahl. The author has found this substance in very 
large quantities in the lead slags of the Friedrichs works at Tamo- 
witz. Its composition was found to be as follows. 

Fe. Zn. Mn. Pb, S. TotaL 

0*81 66‘02 trace trace 32*79 99*62 

B. H. B. 


Compositioii of Wavellites aud Turquoises. By A. Carnot 
\0cmipt rend,, 118, 995 — ^998). — ^Four specimens of wavellite had the 
following composition, the fluorine being determined by the author’s 
method (Abstr., 1892, 911). 






CaO and 


day and 



F. 

PA- 


FcsO*. HgO. 

HgO. 

quartz. 

XotaL 

A. 

1*90 

32-88 

37-03 

0*40 traces 

27*72 

0-43 

99-86 

B. 

2*79 

33-40 

37*44 0*64 (FeO) traces 

26*45 

— 

100-72 

C. 

2*09 

33-55 

36-83 

0*36 traces 

27*53 

0-16 

99-86 

D. 

1*81 

22-07 

34-82 

1*40 traces 

26*16 

3-75 

100-01 


A, from Cork, Ireland, was in greyish xnamelons, and dull grey 
radiating fibres ; B, from Clonmel, Ireland, was similar in structure, 
but yellowish-green and dull green in coloui*; O, fi*om Chester, 
U.S.A., was in small, white, elongated stalactites ; and D, from 
Garland, Arkansas, was in greyish, globular masses, composed of 
radiating fibres. The mean of the four analyses is 

P3O5. AJ[j03. F. ETigiO. 

33*20 37*38 2*17 27*25 

which corresponds with the formula 2 (Al 20 a,P 205 ) + AhCOsjF!*) + 
13H«0. 

Two specimens of oriental turquoise, one (F) from Persia, and the 
-other (F) from Nevada had the following composition. 

PaOj. AI3O8. FeO. HnO. CuO. CaO. day. H^O. 

B. 29*43 42-17 4*50 — 5*10 — 0*21 18-59 

F. 30*38 44*82 5*32 0*22 7*40 traces — 11*86 

28—2 
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Fluorine is absent. Tbe composition of the mineral corresponds 
only very approximately 'with, the formula PaOs, (Ala, Cua, ¥ 63)03 + 
AlaOa "t" SHav). 

Two specimens of occidental turquoise or odontolite had the fol- 
lowing composition : G, from Munster, Ireland, was greenisb-blue, 
whilst H bad tbe same colour but was uniform in tint. 

Loss on 

P. PjO*. AljjOi. Pe^Oa. CaO. MgO. COs- Olay, heating. 

G. 302 43-46 22*69 6*46 2010 txuces 6-07 0-37 — 

H. 3*45 41-27 17*71 6*80 24 72 0*99 6*60 0*18 1*20 

Odontolite is not constant in composition, which is a natural result 
of tho fact that it is an alteration product formed under a variety of 
conditions. C. H, B. 

Analysis of Pele’s Hair from Hawaii. By A. H. Phillips 
(Amer. J, Sci., [3], 47, 473 — 474). — The author gives the following 
results of analyses of Pole’s hair (I) and of a stalagmite (II) from the 
lava caves of Ejlauea. 



SiOj. 

AljOs* FOgOi. 

PeO. 

MnO. 

PA- 

CaO. 

MgO. 

I. 

50-76 

14-75 2-89 

9 85 

0-41 

0-26 

11-05 

6-54 

11 . 

51-77 

15-66 8-46 

6-64 

0-82 

— 

9-66 

4-95 



NagO. 

K.O. 

Xotal. 





I. 2-70 

0-88 

100-09 





n. 2-17 

0-96 

100-89 




B. H. B. 

Beaver Creek Meteorite. By E. B. Howell, W. F. Hille- 
BBAiTD, and. G. P. Merbill (Amer, J, Sd., [3], 47, 430 — 436). — ^This 
meteorite fell between 3 and 4 p.M.,May 26, 1893, near Beaver Creek, 
West Kootenai District, British Columbia. It is a iypical aerolite of 
very pronounced chondritio structure with the usual fused black 
orost. Its unusual feature is that beneath the crust there is a slight 
oxidation for a distance of § in. to f in. Analysis shows the 
meteorite to be composed of 17-18 per cent, of nickel iron, 0 16 per 
cent, of magnetite, 6*06 per cent, of troilite, 37*23 per cent, of soluble 
silicates and phosphate, and 40*43 per cent, of insoluble silicates and 
chromite. H. B. 


Physiological Chemistry. 


Acid in Protozoan Digestion. By M. Greenwood and E. K. 
Saxtndebs (iT. Thysioh^ 16, 441—467). — The secretion of acid by 
protozoa as deteraiined by litmus and alizarin sulphate has been 
mooted by other observers, especially by le Dautec. 

In the experiments now recorded, acid indicators were admin- 
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istered in combination witb food stuffs. The infusorian, Garckeautm 
polypinum^ and the plasmodia of certain xnycetozoa were selected as 
subjects for the experiments. In the method of ingestion, the forma- 
tion of vacuoles, and the exclusive digestion of proteids, the phe- 
nomena observed were closely similar to those previously recorded in 
rhizopods. 

The ingestion of solid matter of whatever nature always stimulates 
the cell to secrete an acid fluid round it in a more or less extensive 
vacuole. This acid is, however, not a digestant, but delays digestion. 
The process of digestion is accompanied by a gr^ual and finaUy total 
disappearance of the acid. 

Erom its behaviour to congo-red, the acid is judged to be free acid, 
and not carbonic acid, W. D. H. 

Infltience of Ferments occurring in Vegetables on the 
Nutrition of the Organism. By H. Weiske {Z&it, physiol. Chem.^ 
19, 282 — ^284; compare this vol., ii, 286). — In certain vegetables, 
amylolytic, proteolytic, and other ferments occur. In order to prove 
whether these assist digestion in the animal organism, or at least 
mcrease the nutritive value of the food, rabbits were during one 
period fed on the raw vegetable (oats) ; and during another on the 
oats which had been heated to desfa^y the ferments. The intahe 
and output of material were measured in the usual way, and the 
results were practically the same during both periods. 

w. jy. H. 

Bed Blood Corpuscles of different Specifilo Oxygen Capad* 
ties. By J. H. BLaldane and J. L. Smith (/. FhysioL^ 16, 468 — 475). 
— ^In relation to Bohr’s work on this subject, it is here recorded that 
there are distinct differences, amounting sometimes to more than 
20 per cent., in the specific oxygen capacity of different layers of 
corpuscles in centrifugalised blood. But no relationship was found 
con^nt between this capacity and the layer, or the size, or speoiflc 
gravity of the corpuscles. W. D. H. 

Ground Substance of Connective Tissue. By H. A. Young 
(J. Fhysiol.^ 16, 325 — ^350). — ^The forms of connective tissue investi- 
gated were those that contain but few formed elements (cells and 
libres), and a large amount of ground substance or matrix. The 
general results obtained may be briefly summarised as follows : — 

1. The vitreons humour is extremely poor in solids containing only 
slightly over 1 per cent, ; the intact vitreous shows a great resistance 
to the action of digestive ^’uices or putrefaction. 

2. The vitreous humour contains mucin, although in comparatively 
small quantities and very possibly as mucinogen. It has the reac- 
tions of a lypical mucin, except that it is distinctly soluble in excess 
of acetic acid. 

3. From the so-called membranes of the vitreous, distinct, although 
small, quantities of gelatin can be obtained. 

4. The vitreous contains two other proteids, namely, a globulin 
coagulating at and an albumin coagulating about 8u°. 

5. Whartonian jelly yidds large quantities of mucin in two forms, 
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one soluble, the other insoluble, in excess of acetic acid. This mucin 
is acid in reaction, and darkens on exposure. 

6. It also yields two proteids, one like myosin coagulating at 56®, 
and an albumin coagulating at 84°. 

7. The reducing product or gnmmose obtained from funis mucin 
reduces Fehling's, but not Barfoed’s reagent. It gives a brown, 
amorphous compound with phenylhydrazine, and yields no catechol 
on being heated with strong alkali. 

8. Funis mucin is not ^gested by artificial gastric juice, but is 
readily digested by artificial pancreatic juice, and the products 
(muoin-albumose and peptone) yield, like the mucin from which they 
come, a reducing substance on heating with dilute mineral acid. 

W. D. H. 

Chemistry of Miisele. By A. Whitfield (7. Fliyswl, 16, 487— 
490). — ^Myosin is a globulin, not a nucleo-albuxain. It contains an 
appreciable amount of phosphorus in its molecule ; on gastric diges- 
tion, it leaves only an insignificant residue, and this contains no 
phosphorus. It does not produce intravascular coagulation. 

Muscle contains no nudeo-albumin. Proteoses (albumoses) and 
peptone are also absent. W. D. H. 

Bone in Osteomalacia. By M. Lett (2e%t physiol, Ohem., 19, 
239 — ^270). — ^The mineral oonstitnents are less in the bones of osteo- 
malacial patients than in normal bones. The rdation 6PO4 : lOCa 
of normal bone ash remains the same in osteomalacia. The ^minu- 
tion in the phosphate, therefore, proceeds jpan pasm with that of the 
carbonate. 

Fresh normal bones treated with lactic acid lose much more car- 
bonate than phosphate. Osteomalacia cannot, therefore, he explained 
by the presence of lactic or other fi^ee acid. 

The oiganic constituents of the bone show in this disease no quali- 
tative ch^ge. But the relative increase of marrow leads to an in- 
crease in the proportion of proteid to gelatin. W. D. H. 

Development of Heat in Salivary Glands. By W. M. Bayliss 
and L. Hill (7. Fhysiol,^ 16, 351 — 359). — ^From the experiments re- 
corded, the conclusion is drawn that no development of heat can be 
directly determined in the submaxillaiy gland by any known method 
of measnring variations in temperature. W. D. H. 

Formation of Glycogen. By J. Feentzel (Ffluyer^s Archiv., 56, 
273^ — ^288). — Oremer states that pentoses inciease the quantity ot 
glycogen in the liver, not because they are themselves transformed 
into glycogen, but because they exercise a sparing influence. 

The present research relates to the same question. It was found 
that by the use of strychnine, animals can be rendered glycogen-free. 
On giving xylose, it was found that no glycogen was subsequently 
discoverable. 

Control experiments showed that glycogen was formed if other 
substances were administered that ordinarily give rise to glycogen 
either directly or by a sparing action. W. D. H. 
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Formation of Urea in the Liver. By 0. Eiohet (G<ynipt 
rend.^ 118, 1125 — 1128). — The liver contiimes to exhibit after its 
removal from the body, while the vitality of its cells lasts, the same 
chemical phenomena as while it is within the body. For instance, 
sugar is formed from its glycogen. The present research shows 
that the same is tme for the formation of nrea, and the opinion is 
advanced that this, like the formation of sugar, is due to a ferment 
action. W. D. H. 

Diastatic Ferment of the Liver- By E. Salko^ski {Fflugefs 
Archii\ 66, 351 — 354). — ^It is pointed ont that the use of chloro* 
form water, which destroys protoplasm but leaves enzymes intact, 
has been employed by the author previous to the appearance of Bial’s 
paper (this voL, ii, 106). The result of this work coincides with 
that of Bial, that the conversion of glycogen into sugar is the result 
of a diastatic ferment action. W. D, H. 

Ferment Processes in Organs. By H. Schwiening (Virohov/s 
Archiv.y 136, 444 — 481). — ^In this communication a number of ques- 
tions are taken up, the link connecting the various researches 
together being Salkowski’s ol^ervation that chloroform water de- 
stroys living protoplasm and formed ferments, but is inactive on 
enzymes. Here, then, is a means of distinguishing in an organ 
undergoing changes after its removal from the body whether or not 
an enzyme is the cause of the change. 

An organ is taken, divided into two parts, one of which (A) is 
subjected to the action of chloroform water, the other (B) boiled and 
sterilised ; both are examined after the lapse of a certain time. In 
A the xanthine substances go completely, in B incompletely, into 
solution. If a liver is examined, A contains sugar, no glycogen, 
large quantities of leucine and tyrosine ; it does not give the biuret 
reaction. In B there are only traces of sngar, abundant glycogen, 
and no leucine or tyrosine ; it gives the biuret reaction. The acidity 
in the two cases is the same, but the amount of organic substances, 
nitrogen, and phosphoric anhydride that go into solution are greater 
in A than in B. 

In the case of muscle, A gives no biuret reaction, but a weak re- 
duction of Febling’s solution ; whilst B gives a binret reaction, but no 
reduction. In A the acidity is increased. In both, leucine and tyro- 
sine are absent ; there is no rise in the soluble organic substance, 
nitrogen, or phosphoric anhydride, as in the liver. 

These results of SalkowsH’s are extended in the present paper, 
and the ferment action is termed auto-digestion. 

The formation of sarcolactic acid after death is regarded as a vital 
phenomenon. The muscle forms acid not because it is dead or dying, 
But because it is still alive. 

Experiments with chloroform water lend no support to the theory 
that the liver forms sugar from glycogen in virtue of the vital aotiviiy 
of its cells, but the presence of a ferment is considered necessairy. 
Curiously enough, boiling does not inhibit the change of gjlyoogen 
into sugar. This has b^n observed before, and the explani^n con- 
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sidered most feasible is tliat the ferment is destroyed by beat, but 
that fresh ferment appears as the disintegration of the cells snbse- 
qnenily takes place. W. D. H. 

Injluence of Decomposition of Proteid on the Output of 
Neutral Sulphur. By IST , SAvniUary {Ywchow's ArcJiiv.^ 136, 195 — 
202). — ^An experiment relating to proteid metabolism was made on a 
dog. The intake in nitrogen was the same every day, but during four 
days in the middle of the research 200 c.c. of chloroform water was 
given with the food. This led to an increased output of nitrogen, 
and also of sulphur, in which the proportion of neutral sulphur to 
the total sulphur in the urine was increased. W. D. H. 

Analyses of Milk. By J, Lehmann and W. H!bmpbl (PJluger^s 
ArcMv,^ 66, 568 — 678). — The analyses relate chiefly to the ash asso- 
ciated with casein. The casein of cow’s milk contains 7*2 per cent, 
of ash: this consists of CaO, 49*5; MgO, 2*4; PaOa, 47‘0; and SO3, 
I'06 per cent. The elementary composition of casein is thus given: 
0, 60*86; H, 6*72; N", 14*63; P, 0*81; S, 0*72; ash, 6*47 per cent. 
The casein of woman*s milk contains more sulphur (1*09 per cent.) 
and less ash (3*2 per cent.). The composition of ptillr is given 
thns : — 

Cows’ milk. HnmaxL Twillr, 


Casein 3*0 1*2 

Albumin 0*3 0*6 

Pat 3*»5 3*8 

Lactose * 4*6 6*0 

Ash 0*7 0*2 

Water 88*0 88*5 

W. D. H. 


Influence of Cold Baths on the Excretion of Nitrogen and 
Uric acid. By E. PormInek (Zeit. physiol, Chem,, 19, 271 — 281). — 
Cold baths naturally call on the organism for an increased production 
of heat, and the present research, carried out on human beings, 
shows that the increased metabolism falls in part on the proteids of 
the body. A single bath-day makes little or no difference, but a suc- 
cession of these raises the total output of nitrogen slightly, and of 
uric acid very slightly. The average of 24 days which were normal 
or bathless gives per diem total output of nitrogen 14*88, and of nrio 
acid 0*7026 grams. The average of seven days, on which two cold 
baths were taken, gives 16*46 and 0*7194 respectively. 

W. D. H, 

Carbonic Oxide Poisoning. By G. Marthen (Virchov/s Archiv.^ 
136, 636 — 547). — ^Pive cases of poisoning by carbonic oxide are 
given, with clinical details. In all, the body temperature was 
elevated. As regards metabolism, the decomposition of proteid is 
'enormously increased. There may be slight albuminuria. The pulse 
is like that of typhoid fever. The red corpuscles of the blood are in- 
creased considerably. W. D. H. 
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Action, of Oxalates on Nerve and Muscle. By W. H. Howell 
(J, JPhysiol.^ 16, 476—486). — Irrigation of a nerve in frogs and terra- 
pins by dilute solutions of sodium oxalate destroys its irritability 
towards electrical stimuli, without, however, killmg it, as a well- 
marked demarcation current is present ; which, however, more rapidly 
disappears than in normal nerve. 

In a nerve muscle preparation, it is the motor end plates which are 
drst affected. The suggestion is made that removal of calcium salts 
will explain the loss of irritability. 

The loss of irritability in muscle is preceded by convulsive twitch- 
ings, and, contrary to the observations of Oavazanni, the oxalated 
muscle went in every case into iigor aoonev than a normal 

muscle. W. D. H. 

Arrow Poisons. By L. Lewiy (Virchoio's Arolm., 136, 82—126, 
403 — 443). — This is a historical account of the subject of arrow 
poisons, together with some physiological expeiiments on animals, 
relating to their action ; in some cases the source of the poison is 
given or guessed at ; the question of the chemical substances present 
is hardly gone into, and in no case completely. The account of the 
different poisons nsed by various and numerons tribes shows that they 
vary considerably. W. B. H. 


Chemistry of Vegetable Physiology and Agricnltore. 


Foimation of Besms and Etdiereal Oils in Hants. By A. 
Tsohiboh (Ann. Agron,, 20, 299 — 3 U 0 ; from Jahrb. Wise. Bot., 
25, 370; Bot Oentr.^ 57, 18). — The following products were ex- 
amined. Sumatra and Siam benzoin (Bbjrax henzoiu)^ Peru balsam 
(Myroxylon pereircs), Tolu balsam, styrax (Liqiiidamhar orientcdis) 
and galbannm (Berula galbanijlna, When hydrolysed, 

they yield, on the one hand, aromatic (chiefly benzoic and cinnamic) 
acids, or alcohols, and a group of ‘‘ resin alcohols *’ or “ resinols,” on 
the other. Bensorekinoli OiaHsaOa; ret^lnotannol^ OisHsoOi; siaresitio- 
iannol^ OigHuOs; peruTesimtamioly OjsHsoOs; storesinoU CmHwO; and 
yalharesinotmmol, GJBEwO, were obtained. The termination “ tannol,” 
signifies that the alcohols give the tannin reaction. Bcsin alcohols ^ 
yield with aromatic acids, or with other alcohols, ethers which seem 
to be identical with the natural ethereal salts of re&ins. 

Besins frequently contain 11*66 acids and alcohols, as well as ethers. 
The fact that the highly oarbonaoeons resins and essences are 
formed at the earliest period of the life of the plant, when all dis- 
posable matter is utilised in the building up of new tissues, would 
seem to indicate that these ccmpouuds have au important biological 
role. N. H, M. 
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Seeds of Ohenopodiiun albtim L.” By Gr. Bauheri and K 
Halpebn (Arch. Pharm,, 231j 641 — 644). — ^These seeds are sometimes 
used as a substitute for rye. It will be seen from tbe following 
tables that, although the seeds are richer in nitrogenous matter and 
tat than is either rye or wheat, they contain a smaller total of 
digestible constituents. In rye or wheat flour the chenopodium 
betrays itself by its high content of ash and flbre. 

Oomposztion of Seeds of Chenopodium album L. 



Me^ composition AaT, 

or 


I Nitrogen- N-flee 
ons matter, extract 



A. G. B. 

Cacao Beam By H. Beckueis (Arch, Fharm,^ 231, 687 — 694) 
— The author gives a detailed account of the methods adopted for 
estimating the fat, theobromine, and starch in the cacao bean. The 
variations from the usual methods are in details alone, and can only 
be appreciated by reference to the original. Tables are given whiim 
show the analytical data obtained from 23 trade brands. The fol- 
lowing table gives the maxima and minima of these data. 

Per cent. 

Fat* 42*00— 37-40 

Theobromine 0-63— 2*20 

Starch 7-56— 16-53 

Ash 2-20— 3-75 

* Ohlorofonn extiaot^ freed from dissolved theobromine by treatment with 
water. 
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Constants of fat : — 

Melting point 30‘0 — B6’5® 

Melting point of fatty acids 48*5—63*0® 

“ Saponification rnimber^’ 193 — 220 

Iodine absorption 32*8 — 40*0 

A. G. B. 


Henbane Seed Oil. By H. Sohwaubrt (Arch. Fhcurm., 232, 
130-— 136). — This oil consists chiefly of olein, with a small quantity 
of palmitin and traces of colouring matter ; it is free from aJJbdoids. 
The iodine number by Gantter’s process is 64*48, the Hubl method 
giving 156*25. The author attributes this discrepancy to the employ- 
ment of mercuric* chloride in the latter process. M, O. 

Manuring with Phosphates, &c. By MIbcker (Bied. Omtr., 
1894, 374 — 376). — The researches have extended over three yeai*s, 
and have been chiefly directed to the examination of the action of 
phosphates. It is an error to believe that the “ after action ” of a 
phosphatic manuring continues for so long, or is so intense as is 
generally supposed ; and it is found that even in those soils richest in 
phosphates, the third crop begins to shrink in quantity. 

With basic slag, the same amount of straw may be obtained as 
when superphosphate is used, but the yield of grain is far less, even 
to 'one-half as little, and doubling the amount of slag does not 
double the crop of grain ; likewise in its after action basic slag is 
behind superphosphate. Bones only act well on soils already con- 
taining a fair supply of phosphates. B. W. P. 


Analytical Chemistry. 


Esthnation of Oxygen in the Blood. By I, Novi (Ijluger^s 
ArcJm^ 66, 289 — 303). — Siegfried (Archiv. Auat. Fhybiol. Fhysiol. 
Ahth.y 1890, 386) states that blood only gives up a part of its 
oxygen to sodium hyposulphite ; more can be extracted by the air 
pump. The blood which has lost this portion of oxygen shows no 
trace of oxyhsemoglohin bands with the spectroscope, that which 
remains is in a compound called pseudohsemoglohin. The ap- 
paratus used by Siegfiied has beeu modified by Schutzeuberger, 
and some more alterations ai*e suggested iu the present papei*. The 
experiments recorded confirm Siegfried’s main contention, bnt show 
that the amount of oxygen removable by his method varies consider- 
ably in different animals, and in the same animals under different 
conditions. W. D. H. 

Estimation of the Strength of SnlphTmo acid. By H. B. 
SiCHMOOT (Chem. News, 69, 236), — The author has made a careful 
determination of the density of mixtures of weighed quantities of 
sulphuric acid and water, the results point to the correctness of a 
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table prepared from Pickering’s I'esults (Trans., 1890, 6*4 et seg.), 
Lunge and Isler’s table (Abstr., 1891, 150) being found to be quite 
'W^rong. L. A. L. 

Estimation of Fliosphoms in Iron, Steel, and Ores con. 
tsdning Arsenic. By J. 0. Haw (/. Amer. Ghent. Soc , 16, 231— 
234j), — ^T he author has found that when testing iron by the molyb- 
date process, the yellow, phosphatio precipitate nearly always contains 
more or less arsenic, althou^ in the absence of phosphorus no pre- 
cipitate is obtained at all. The precipitate may be freed from arsenic 
by dissolving it in 15 c.c. of dilute ammonia (1 — 6), diluting with 
water to 75 c.c., and, after heating to 75®, adding a mixture of 10 o.c. 
of nitric acid (sp. gr. 1*42) and 25 o.c. of Wood’s molybdate solution. 
It is then washed with dilute nitric acid (1 — 100), dried, and weighed, 
or else titrated, as usual. L. Ds K. 

Dudley’s Method of estimating Phosphorus in Steel. By 0. 
f>. Doolittle and A. EATE2fso:f (J, Amer. Chem. Soc., 16, 234—247).— 
The authors have, by a special process, reinvestigated the nature ot 
the yellow phosphomolybdate precipitate, and confirmed the usually 
accepted statement that the ratio between phosphorus and molybdic 
acid must be taken as 1*792. 

The means adopted for reducing the molybdic acid have a con- 
siderable influence on the results of the tifcratiug process. The 
reduction should be carried out by dissolving the precipitate in dilute 
ammonia, adding granulated zinc and sho^ and then bailing with 
excess of dilute sulphuric acid. 

The authors also find that there is little danger of arsenic pre- 
cipitating with the phosphorus if the iron solution is not heated 
above 32®. L, de K. 

Comparison of Pemberton’s Metbod of Estimating Phos- 
phoric acid with the American Oflficial Process. By W. C. Day 
and A. P. Brta2IT (J*. Amer, Ghent. Soc., 16, 282— 283).— The agreement 
between the two methods is remarkably close. There is no exaggera- 
tion in Pemberton’s statement, that a sample of phosphate mav be 
analysed in some 30—40 minutes. L. db K. 

Direct Estimation of Citrate Soluble Phosphoric acid. Bv 
B. B. Boss (cT. Amer, Ohem. Soc,, 16j 304~-308).— Citric acid inter- 
feres with the precipitation of phosphoric acid with molybdate solu- 
tion, and several devices have been proposed to remove it from the 
phosphatio solution. The author now recommends destroying it by 
immitating Kjehldahl’s method, and operates as follows, .^er 
digesting the phosphate with 100 c.o. of the official citrate solution, 
25 c.c. of the liquid is at once filtered into a dry vessel, preferably 
a burette, and, after cooling, an aliquot part is put into a digestion 
flask of 250—300 c.c. capacity, 15 c.c. of strong sulphnrioacid is 
added, and the flask put on a piece of gauze over a moderately brkk 
flame. AfW about 8 minutes, foaming and darkening will set in j after 
further lapse of 3 — 4 minutes the foaming will cease. About 1 gram 
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of mercmy is now added, and the digestion continued over a high 
dame ; after about half an hour, a clear and almost colourless li(.j[uid 
will be obtained. 

The solution is washed into a beaker, rendered slightly alkaline 
with ammonia, then acidified with nitric acid, and treated by the 
regular molybdate method. The test analyses are entirely satis- 
factory, L. DE K. 

Recovery of Molybdic acid from Residues, and Remarks on 
Fhosplioric acid Estimation. By H. BoENxalGEB {Zeit. mml. 
Ohem,y 33, 341 — 343). — The whole of the filtrates, both acid and 
ammoniacal, from the phosphoric acid precipitates, are poured into a 
large fiask containing ammonia. Pure molybdic acid separates in 
fine needles. The liquid is finally made nearly neutral, the precipi- 
tate collected on a filter, washed slightly, and pressed. It is then 
dissolved in the least possible quantity of ammonia, the solution 
rapidly filtered from silica and magnesia, diluted with water to a 
density of 1*11, and poured into an equal volume of nitric acid of 
1*2 sp. gr., allowed to deposit for 24 hours, and the clear solution 
poured off for use. 

The author, with Fresenins, adds fuming nitric acid to the ammo- 
niacal solution of the yellow precipitate, until the precipitate produced 
no longer dissolves immediately. The magnesia mixture is added to 
the hot solution, and filtration commenced as soon as air bubbles rise 
from the pulverulent precipitate, which takes place in 1 — 2 hours. 
The precipitate is incinerated without removal from the filter, and 
Barthel’s spirit lamp is strongly recommended for the purpose. 

M. J. S. 

Estimation of Silica. By A. Cameron (Oheon, News, 69, 171 — 
172). — The author fused a sample of silica, containing 98*5 per cent. 
Si02, 0*1 of Fe208, 0*6 of AI 2 O 8 , 0*7 OaO, and 0*2 MgO, with fusion mix- 
ture decomposed with hydrochloric acid, evaporated to dryness in a 
porcelain basin, continuing the heating after the acid fumes were 
driven off, and then proceeded in the usual way, subsequently sub- 
jecting the filtrate to various treatments, including evaporating to 
dryness over a water bath and over a flame, with various strengths 
of sulphuric acid, or with hydrochloric acid, or in the presence of 
iron, of alumina, of calcium carbonate, or of organic matter. He 
finds that in all cases at least two evaporations are required to 
obtain all the silica fiom solution; that it is more effectndly 
separated over the flame than over the water bath ; that hydrochloric 
acid is as efficient as, and preferable to, sulphuiio acid; that the 
tLdmixtnres make very slight difference to the puii^ of the silica, 
which was tested by treatment with hydrofluoric acid ; and that re- 
peated evaporations in the first instance show no advantage over the 
single evaporation, D, A. L. 

Estimation of Impurities in Commercial Nickel. By T. 
Fleitmann anaL OJiem,, 33, 335 — 338). — The most usual im- 
purities are iron, copper, cob^t, zinc, and manganese. Hot less than 
5 grams of the metal is dissolved in aqua regia, and the solution 



ANAliTTIOAL CHEMISTRY. 


367 


repeatedly evaporated witli liydrocTilorlo acid. From the filtered 
solution the iron is precipitated by cautions neutralisation with 
dilute sodium carbonate, addition of a drop of acetic acid and boiling. 
The precipitate is again dissolved and thrown down by ammonia, 
when any copper it may have contained will be separated. To the 
filtrate from the iron precipitate, a drop of hydrochloric acid is 
added, and then saturated hydrogen sulphide solution drop by drop 
until the copper is exactly precipitated. Then by passing hydrogen 
sulphide gas through the mtrate, the zinc is precipitated as sulphide, 
which is subsequently converted into carbonate. The filtrate is 
freed from hydrogen sulphide by boiling, and after neutralisation by 
sodium carbonate is treated at 60 — 80® with feebly alkaline sodium 
hypochlorite. The manganese comes down first as brown manganic 
oxide, then the cobalt as blackish-brown oobaltic hydroxide, and then 
a small portion of the nickel as deep black nickelic hydroxide, the 
commencement of the precipitation of the latter being indicated by 
the evolution of oxygen. The liquid is boiled and the precipitate 
collected, dissolved trom the filter with hot hydrochloric acid, the 
solution heated to expel chlorine, the hydrochloric acid replaced by 
acetic acid, and the cobalt and nickel precipitated by hydrogen 
sulphide and separated by potassium nitrite, which can very well be 
accomplished when the proportion of nickel is first reduced as above. 
The manganese is found in the filtrate as acetate. Traces of arsenic, 
antimony, and tin would be found with the iron precipitate ; lead 
with the copper. M. J*. S. 

Oxidation and Chemical Properties of Gases. By F. C. 
Phillips (Amer. Chem, J"., 16, S4i0 — 365; compare this vol., ii, 
29S, 294). — ^Acetylene forms the well-known metallic componnds. 
The solnble silver compound constitutes the most delicate i^t, and 
is also the best means of preserving acetylene, the copper compound 
being liable to oxidation. Aceiylene is oxidised to carbonic anhydride 
at the ordinary temperature by osmic acid, calcium hypobromite, or a 
solution of potassium permanganate in concentrated sulphuric aci^ 
and by iodic acid at 90®. The osmic acid is reduced to metallic 
osmium, the iodic acid to iodine ; gold chloride is also reduced to 
metallic gold, and ferric chloride to ferrous chloride. 

Allylene forms similar metallic compounds. The palladium com- 
pound is dark-brown, the silver compound white, the cuprous com- 
pound canary-yellow. Allylene is oxidised to carbonic anhydride by the 
same reagents as acetylene, and reduces gold and ^palladium to the 
metallic state. Unlike acetylene it does not precipitate ammoniacal 
silver nitrate. The formation of the silver compound constitutes the 
most delicate test. 

Carbon oxysulphide may be separated and distinguished from 
hydrogen sulphide by means of dry mercuric oxide, copper carbonate, 
litharge or white lead spread on cotton- wool, with which substances 
it does not react. It reacts with solutions of metallic salts, the 
metallic sulphide and carbonic anhydride being formed. It is readily 
oxidised to carbonic anhydride and sulphuric acid by bromine water 
or acid permanganate. 
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Methylmeroapfcan may be separated from hydrogen sulphide by 
means of mercuric oxide, with whioh it combines only slow’ly. It 
forms compounds with many metals, mostly of difrerent colour to the 
corresponding sulphides. The lead, copper, and silver compounds 
are yellow, the cadmium compound white. The metallic compounds 
are decomposed by hydrogen sulphide. Methylmercaptan is very 
stable towards oxidising agents. It is not oxidised even by a fused 
mixture of sodium carbonate and potassium dichromate or nitrate. 

Methylio sulphide can be purified from hydrogen sulphide and 
methylmercaptan by means of an aqueous sodium %droxide solution 
of lead hydroxide. The mercaptan may be recovered by heating the 
lead compound with dilute acid. The metallic compounds are all 
fairly soluble. Methylio sulphide is quite as stable towards oxidising 
agents as tbe mercaptan, and may be distinguished from the latter 
by means of the sparingly soluble palladium compound, wbiob cry- 
stallises in microscopic, monoclinic prisms, and, unlike tbe corre- 
sponding compound from methylmercaptau, is readily soluble in hot 
water. 

TSTitrogen forms compounds with magnesium, lithium, and potas- 
sium. 

Oxygen may be conveniently recognised in coal-gas and the like by 
passing the gas successively through caustic soda and manganous 
chloride solutions in closed vessels. When tbe air has been expelled, 
some of tbe soda is transferred to the manganese vessel. If oxygen 
is present, the resulting manganous hydroxide is oxidised to the brown 
hydrated peroxide. The test may be rendered still more delicate by 
the subsequent addition of potassium iodide and dilute sulphuric 
acid. Aqueous pyrogallol may be substituted for the manganous 
chloride. Jn. W. 

Estimation of Glycerol in Wine. By H. D. Paxioit ( Chem . 
Newsy 69 , 235 — ^236). — 10 c.c. of wine is treated with slaked lime, 
transferred drop by drop to an expanded piece of filter paper, dried 
at tbe ordinary temperature, extracted with absolute alcohol in a 
Soachlet apparatus, the extract evaporated in a flask, redissolved in 
ether alcohol, filtered, evaporated, and the residue dried and weighed. 
There is less loss of glycerol than when other methods of evaporation 
are employed, whilst the glycerol appears to be quite as pure. 

D. A. L. 

Butter Pat. By A. Pizzi (Stas. Sjper. Agrar.^ 25, 101 — 118; 
compare this voL, ii, 75). — The following method was employed for 
iEractiouating the glycerides of butter by slow cooling. The huttei* 
(400 grams) was melted in a long tube, 8 cm. in diameter, placed in 
a thermostat kept at 80®. In about an hour, the melted butter was 
stirred with a glass rod and left for half an hour ; it was then filtered 
through a hot filter into a weighed beaker. The amount of fat ob- 
tained in the experiment recorded was 234 89 grams. The beaker 
was now covered and placed in tbe bath heated at 80® ; after 4 hours 
the gas was turned out and the whole left for two days, by which time 
the butter had cooled to the ordinary temperature of the laboratory 
(26 2®) and was partly solid. The liquid portion was removed by 
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filtration and finally by placing tbe solid substance on tiles. Two 
experiments made in 1891 and 1892 gave tbe following percentage 
results : — 

Solid glycerides. Liquid glycerides. 


1891 35*20 64 80 

1892 32 90 67*10 


Butter fat was further fractionated by cooling down to different 
temperatures and separating tbe solid matter each time. The 
temperatures employed were (1) 26*2®, (2) 21*2®, (3) 17*0®, 
(4) 12*4®, (5) 11<)° and (6) 6*5®. A table is given showing tbe 
sp. gr. of tbe liquid portion at each temperatoe, the melting and 
solidifying points of the solid matter, tbe volatile acids (as c.c. N/10 
alkali) and tbe iodine numbers of both solid and liquid matter. As 
regards density, there is an increase as tbe temperature at which the 
separation was made decreases. The melting points decrease from 
44° (solid separated at 26 2®) to 10 5® (solids separated at 6*5°), the 
melting point of the original being 36°. The volatile acids increased 
from 28 05 to 34*10 in the liquid, and from 19*91 to 31*02 in the solid 
portion. Tbe iodine numbers also show a great increase. On compar- 
ing tbe amounts of volatile acids of tbe liquid fat of different periods, 
tbe results show a very regular difference between each period (except 
tbe period 4 — 3). Thus, tbe difference in amounts in periods 2 and 1 
is 1*76; in S and 2, 1*76 ; in 5 and 4, 1*98 ; and in 6 and 5, 1*76. 

The solid fat which separated at 26*2°, when magnified 170 diameters 
was seen to consist of globules without particular interest. It did 
not show any colours with polarised light. The solids obtained at 
21*2 — 12*4°, consisted of little globules, whilst the fat which 
separated at 11 — 6 5 consisted of cruciform rosettes which showed in 
a remarkable degree the Newtonian colours. N. EL. hi. 

Estimation of Pat in Bread. By M. Weibull (Zeif angic, 
1S95, 199 — ^202). — The author’s process (Abstr., 1893, ii, 
197) having been tried, unsuccessfully, by Polenske, a large number 
of fresh experiments are communicated, showing the method to be 
perfectly trustwortby, but it is necessary to work exactly as 
follows : — 

4 grams of new, or 3 grams of stale bread is put into a 70 c.c. 
beaker and covered with 30 c e. of water, and 10 drops of dilute 
sulphuric acid. The whole is boiled, very carefully at first, over a 
very small straight flame for at least f hour, some hot water being 
occasionally added to rinse the sides of the beaker. Towards tbe 
end the liquid is evaporated to about half its bulk. While still wann, 
the contents are carefnlly neutralised with powdered marble, a large 
excess being avoided. The mixture is then spread over a piece of 
filter paper (such as is used in Adam’s milk process) and any 
liquid remaining in the beaker is removed by means of a piece of 
cotton- wool which is then put on to the filter paper. The lattCT, rest- 
ing on iron gauze, is first dried for 10 minutes at 100®. The paper 
is now rolled into the usual shape, and then dried for 3 — 4 hours at 
100 — 103®. After this it is placed in a SoxMet’s apparatus and 
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extracted at least 60 times 'witli pure ether ; this will generally take 
between four and five hours. L. de El. 

A New Method of Analysing Pats and Resins. By P. 0. 
McIlhinet (J. Amer, Oh&m. Soc., 16, 276 — 278). — The author’s process 
is based on the fact that the unsaturated constituents of fats combine 
with bromine forming simple additive products, whilst resins and 
rosin oils are acted on with formation of hydrogen bromide. 

The following reagents are required : — ^N/3 solution of bromine in 
caabon tetrachloride; N/10 solution of sodium thiosulphate; N/10 
solution of potassium hydroxide. Not more than 1 gram of the 
sample of suspected oil is dissolved in 10 c.c. of carbon tetrachloride 
in a bottle of 500 c.c. capacity provided with a carefully-ground 
/glass stopper. An accurately-measured excess of the bromine solu- 
tion is added, the bottle tightly stoppered and placed in a dark place 
for 18 hours. The bottle is cooled with ice to form a partial vacuum, 
and a piece of wide rubber tubing, about 1-| inch long, is slipped over 
the lip of the bottle so as to form a well about the stopper. This 
well is filled with water and the stopper carefully lifted when the 
water will he sucked into the bottle and dissolve any hydrobromic 
acid. When 25 c.c. of water has been added, the bottle is well shaken 
and 20 c.c. of a 20 per cent, solution of potassium iodide is added. 
The liberated iodine is now estimated with thiosulphate, a check ex- 
periment being made as usual, and the difference is calculated to 
the percentage of bromine. The contents of the bottle are now trans- 
ferred to a separating funnel, and the aqueous portion is separated, 
filtered through a cloth filter, and titrated with potassium hydroxide 
vdth methyl-orange as indicator. This gives the acidity which may 
be conveniently expressed in percentages of free bromine. Multi- 
plied by 2 and deducted from the total bromine the bromine addition 
number is obtained. 

The latter is nil for rosin and rosin oils, but reaches the high 
figures of 102*88 and 103*92 for fresh and boiled linseed oils. The 
author is engaged in tlie investigation of a large number of oils and 
resins by means of this method, and hopes to furnish new analytical 
data for their commercial analysis. L. de K. 

Acetone in Urine. By E. Salkow'^ki (PJiugei\- AnUi\, 66, 
339 — 348). — In estmating acetone in urine by conversion into 
iodoform, the possibility that acetone might in pai't originate from 
carbohydrates in the urine during distillation was suggested. On 
putting this to the test of experiment, it was found that sugai» in 
urine does give rise to a substance which gives many of the reactions 
of acetone, but which is an aldehyde, probably acetaldehyde. 

W, D. H. 

Cbenopodine. Detection of Cbenopodiazn Seed in Flours. 
By G. Baumbrt and El BUlperx (Arch, PAam., 23!4 048 — 653). — 
The evidence as to the injurious property of cheuopodium is oonfiict- 
ing, and the existence of an alkaloid in the plant has been disputed. 
Engelhard claimed to have isolated an alkaloid from chenopodium 
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which he termed chenopodine. Reinsch sought to show that this hase 
was identical with leucine. The authors find that both their prede- 
cessors were dealing with betaine, and the name chenopodine must 
therefore be expunged from chemical literature. Since betaine is not 
poisonous, the toxic action which chenopodium seed undoubtedly 
exerts in “ Hnngerbrot ” must be attributed to some other consti- 
tuent; neither a saponin compound nor oxalic acid is present, but 
there is a small quantity of an ethereal oil in the seed which has not 
been physiologically tested. Paracholesterol was detected in the 
ether extract of the seed. The rose or deep red colour which an 
alcoholic hydrochloric acid extract, made by some hours’ digestion of 
chenopodium flour at a temperature somewhat above the normal, 
exhibits may serve for microscopical detection of the seed (compare 
this vol., ii, 363). A. Q. B. 

The Decomposition of Proteids, &c., by Alkaline Hydroxides. 

By Y. Yedrodi anal, 33, 338-— 340). — From the obser- 

vation that tobacco freed from nicotine yields ammonia when distilled 
with soda (Abstr., 1893, ii, 504), the author was induced to attempt 
the estimation of the nitrogen in proteids, etc., by this reaction, but in 
12 hours’ distillation, albumin, casein, glntin, and gelatin had yielded 
only 77, GO, 44, and 76 per cent, respectively of their total nitrogen. 

M. J. S. 

The Analysis of Malt. By J. A. Miller (J, Amer. Ckem. Soc., 
16 , 353 — ^360). — ^The author, having tried several methods, thinks the 
following pi*ocess is the best. 50 grams of the sample is put into 
a weighed copper beaker, and mixed with 200 c.o. of water at 40\ 
which temperature is gradually increased to 60°. After 20 minutes’ 
digestion, a few drops of the liquid is tested for starch, and should 
this be present the temperature is raised 1° every two minutes until 
it Las completely disappeared. After cooling, water is added to make 
450 grams total contents- After thoroughly mixing, the mass is 
thrown upon a plaited filter, but the first half of the filtiate is thrown 
back once more upon the filter. After collecting as much as possible 
of the filtrate, its sp. gr, is taken by means of the Westphal balance. 
Frem this gravity the percentage given by Schnltze’s tables is ascer- 
tained, and that number multiplied by 8*75, which gives the percent- 
age of diy extract from the msdt. 

The author has experimentally proved that the extract cannot be 
accuiately determined by evaporation and drying at 1U5° owing to the 
serious decomposition of maltose at that temperature. This, of 
course, applies to the estimation of extract in beers. Drying the 
extract at 70 — 75° is impracticable, except for scientific pmposes. 

L- DE K. 

Quantitative Separation of the Amorphous Nitrogenous 
Organic Compounds in Beer Wort. By H. Schjerxixg (Zeii. 
anal. Vhe^n., 33, 263 — 299). — The precipitate produced by soda solu- 
tion in beer wort contains a small proportion of the total nitrogen, 
that by ba^ta or stannous chloride a larger proportion, that by lead 
acetate still more, a farther increase with ferric acetate, and the 
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largest amount with phosphomolybdic acid or uranium acetate. For 
all these reagents the author has investigated the conditions for the 
maximum precipitation, as well as the corrections for solubility in 
the filtrate and wash-waters. The substance precipitable by soda is 
also completely thrown down by baryta, phosphomolybdic acid, and 
uranium acetate, but not by the other reagents. The absolute baryta 
precipitate (the substance precipitable by baryta after that by soda 
has been removed) is identical with the stannous chloride precipitate, 
and is also precipitable by lead acetate, ferric acetate, phospho- 
molybdic acid, and uranium acetate. The lead acetate precipitate is 
also completely precipitable by ferric acetate, phosphomolybdic acid, 
and uranium acetate. The ferric acetate precipitate is completely 
thrown down by phosphomolybdic acid and uranium acetate. The 
phosphomolybdic acid precipitate contains all the constituents pre- 
eipitable by the other reagents, together with all the ammonia in the 
wort. The uranium acetate precipitate contains the same nitrogenous 
constituents as the phosphomolybdic, with the exception of such of 
the ammonia as is not thrown down by the soda. The nitrogen in 
ihe soda precipitate is entirely in the form of ammonium magnesium 
phosphate, accompanied by other magnesium and calcium phosphates, 
magnesium saccharate, and traces of a lactate. Only about one- 
fourth of the ammonia in the wort is contained in this precipitate. 
The examination of the precipitates by the other reagents is, as yet, 
incomplete, but the absolute baryta precipitate seems to be an acid 
product of the splitting up of diastase, analogous to nuclein, and for 
which the provisional name “ Denuclein ” is suggested ; the absolute 
lead precipitate seems to contain either nualtered mucedin or an acid 
albumin, tbe absolute ferric acetate precipitate to contain a pro- 
peptone, and that with uranium or phosphomolybdic acid actual 
peptones, A partial confirmation of this view results from the 
agreement of the sum of the lead and feme acetate precipitates with 
that obtained by saturating the wort with magnesium sulphate. 

J*. S. 

Peptone in Urine, By E. Salkom'^ki (Ghem, Cmb\ 1894, i, 658; 
from Oentr. Mei. n%s,, 1894, 113 — 115). — ^Addition of commercial 
peptone to the extent of more than 0 01 per cent, to urine can be 
detected as follows : — 50 c.c. of urine is acidified with 5 c.c. of hydro- 
chloric acid, and precipitated with phosphotungsticaoid and warmed. 
The precipitate, which aggregates on standing, is collected in a 
filter, washed twice with water, and then mixed with 8 c.c. of water 
and 0*5 c.c. of sodium hydroxide solutiou, by which means a deep 
blue coloration is developed. By warming in a test-tube, this be- 
comes a dirty grey-yellow, and then on the addition of a few drops 
of a 1 per cent, solution of copper sulphate gives the usual biuret 
reaction. Urine rich in mucin, or albumin, must be freed fi*om these 
in the nsual way before applying the test. W. D. H. 
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Line Spectrum of Oxygen. ^7 ®* Ha.ssblberg (Ann, PJiys* 
OJiem. [2], 52, 758— 761).— The measurements 

of the line spectrum of oxygen by vol., ii, 266), criticises 

their accuracy, and draws attention *^imilar measurements made 
by Ueovius (Bih, K. Svm, Vet Ahad, - 1891). H. C. 

Absorption Spectra of Solntioii^^^ Cupric Bromide in 
Hydrobromic acid. By P. Sabatier rend., 118, 1144 — 
1146). — A solution of cupric bromide in ^li^obromic acid, contain- 
ing only 0'6 gram of copper per litre, is alt^ opaque (compare this 
vol., ii, 304), and the absorption spectrum X be observed with 
very thin layers or in much more dilute sold^s* With a freshly- 
prepared solution of 0*150 gram of copper grams of hydi*o- 
bromic acid the transmission of light is distii^ decreases 

rapidly in the yellow and green, shows *a ver^^^^'^ minimum in 
the blue at about \503, and then increases more re- 
frangible end. The colour of the solution is*^^pl®* table is 
given showing the absorption coefiicients, for vai^ wave-lengths, of 
a solution of cupric bromide in hydrobromic acw^ alcoholic solu- 
tion of the anhydrous bromide, and green andp® aqueous solu- 
tions. With wave-lengths shorter than X 660, ^ very 

Even when protected from light, the solutions, aF ^ kittle time, 
contain free bromine, the quantity of which increi? rapidly with 
an increase in the quantity of cupric bromide, but i^ proportional 
to it, the proportions of free bromine per litre after months 
being 0*880 gram, 5*120 grams, and 6*08 grams, for^^®® g^am, 
0*175 gmm, and 1*2 gram of copper. The hydrobromiflij^ prob- 
ably oxidised in presence of the cnpric bromide in the^® manner 
as hydrochloric acid in presence of certain chlorides. 

Potential of Hydrogen and some Metals. By B. ^umato 
(Zeit j^Jiysikal Ohein,, 14, 193—230). — ^Voltaic elements wer(>^^®d 
consisting of the chain, mercury, potassium chloride, a norJ 
solution, metal present in the salt. Prom the observations^ 

E.M.F , the dijfference of potential between the metal and its 3 
s^t solution is calculable. Por hydrogen salts, the electrode 
sisted of a platinum rod covered with a layer of platinum black, 
immersed in the acid and half in hydrogen. A capillary elec 
meter was used, and the observations lead to the following results 
the D.P. between the metal and solution (see next page), 

^ It was also found that, as suspected, the last nine metals are pr 
cipitated from^ their solutions by hydrogen. Experiments wit 
thallium salts mdicated that, with equal concentration of the metallic 
ions, the negative ion has no iniinence on the Diff. Potential* The 
E.M.P.’s of chains containing various oxidisers and reducers were also 

voXi. nxvi. ii 30 



i74 ABSTBAOTS OF 

OH^q^Xi PAPBiRSe 


Salpliate. 

Ipride. 

ISTibrate. 

Magnesium* ^ 

+1*239 

/[-231 

+1-060 

Alnminium. , 

1-040 

'l-OlS 

0-775 

Manganese . . 

0-815 

0*824 

0-560 

Zinc 

0-624 

0-503 

0-473 

Cadmium . . . 

0*162 i 

i 6 -i74 

0-122 

Thallium. . . . 

0 - 114 / 

0*151 

0-112 

Iron (ferrous] 

0*09^ 

0-087 

— 

Cohalt 

... - 0-0 

-0*015 

-0-078 

-N’ickel 

0* 

0-020 

0-060 

Tin 


rr085 

— 

Lead 


0-005 

— 

Hydrogen .. 

38 

0-249 

— 

Bismuth .... 

• • • ±90 

0-315 

0-500 

Antimony.. . 


0-376 

— 

Arsenic .... 


0-550 

— 

Copper 

• • • 0*515 



0-615 

Mercury. . .. 

• • • 0*98U 



1-028 

Silver 

• • • 0*974 



1-055 

Palladium . . 


1-066 

— 

Platinum . . . 

• 

1-140 

— 

Gold 

• •• ^ 

1-356 

— 


Acetate. 

+1-240 

0-522 

-0-004 

0-150 

0-580 

0-991 


observed, and her E.M.F. between the platinum and the 

oxidiser (uei. redr q£ 40 compounds examined, four 

of potential, namely, stannous chloride, sodium 
sulphide, hydroxT and ohromous acetate. ij. m. o. 

The Solutic motion of Metals. By H. 0. Jokes (ZeU 

pTiysHcal. Ohem o,® ogQ-v The author has determined the 

E.M.P. of vo' in wkch the electrodes are silver, and 

the liquids f J? £ silver nitrate of equal concentration in 
different sol sSv^t waa in all c^es water the othera 

the ethylif ^ ^ v®® *nT,.l 0-0906 for methylic alcohol, in both oases 

ethylio T’l it ir nossible to calculate the ratio of the 

solutio, metal in the two solutions, using the equation 

E.M.F _ WWP,) where py and p, ai-e the 

■’S*' ia p. -“I J'iSrp'jp °= wS 

3 otlier cases exam^ed, however ceriaiiily indicate 

S rS!!«“»=«= solre.!. i. it con.tot^b.l i. 

endent on the nature of the latter. ^ ^ ti r -R 

Dielectric Oons^ts tuthor^deter- 

iwiNfl (Zeit. physikaZ. ’ -—ijer of solid and liquid sub- 

dues the diel®?*»^i®;,°®“®^x^^thrresonanoe of electric vibrations. 

s ssrSottgiT» » It. p.p». '“i “f 
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a large nnmber of liqtiid componnds, Researolies are also recorded 
on mixtures of water with methylic and ethylio alcohols, glycerol, and 
acetic acid, curves embodying the results being given. In the case 
of the two alcohols the curve is almost a straight line joining the 
values of the two compounds, bat in the aqueous mixtures singular 
points occur at compositions corresponding with definite hydrates, for 
instance, CaHeO + 6H-iO, 4- 3H2O, + H2O ; CH4O + 4H2O, -4 2H2O, 
-4 1^020 ; C^HgOs + H2O ; O2H4O2 -4 2HaO, + HgO. The tempera- 
ture variation of the dielectric constant of water was also investigated. 
The observed results are well reproduced by the use of the following 
atomic and group values, although in some cases the di^erences are 
far beyond experimental errors. 


H = 2-6 
0 = 2-6 X 12 
O = 2-6 X 16 
X = 2*6 X M* 


OH = 1366 
CO = 1520 
COH= 970 
ISrOa = 3090 


OH3 = 41-6 
CH3 = 46*8 
S = 2-6 X 16 


In the case of hydrocarbons and a large number of solids remark- 
able agreement is obtained by the use of the value K = 2*6 D, where 
D is the density of the substance. L. M. J. 

Pure Water. By ¥. Kohlraithoh and A. HetdweilIiEb (^ZeiL 
j^hysiJcaL 14, 317 — 330). — The electrical conductivity of water 

in as high a state of purity as possible was determined, and that of pure 
water calculated from the results. The water was distilled and 
examined in a vacuum, as contact with air rapidly raises the conduc- 
tivity, which, in some experiments, rose from 0*11 to 0*14 in four 
minutes, reaching 0*58 in two hours. The results at various tempera- 
tures of the purest water obtainable were 

0 ^ 18 ®. 26 ®. 34 ®. 50 ®. 

0*014 0*040 0*058 0*089 0*176 


/7Z* 

The value was calculated at various temperatures, and also the 

at 

theoretical value as dei'ived from the data of the dissociation theory, 
and from the result is deduced the value Tc = 0*0361 for pure water 
at 18®, the difEerenee = 0*0043 being ascribed to impurities. The 
values for the dissociation of water derived fi*om these experiments 
then became 

0 ®, 2 ®. 10 ®. 18 ®. 26 ®. 84 ®. 42 ®. 60 ®. 

0*36 0-40 0*57 0*80 1*10 1*46 1*91 2*44 

L. M. J. 

Electrical Condtictivity of Feebly-dissociated Componnds 
and the Kohlrausch Method. By M. Wildermany (^Zeit, physikah 
Gkem,<, 14, 231 — ^246). — ^The author gives an account of the details 
of expei'iments on the conductivity of dichloracetic, trichloracetic, 
and ^-resorcylic acids in absolute alcohol, all of which were carried 
out by Kohlrausch’s method. The results of the experiments for vary- 
ing Elutions are recoi*ded, and the values for compared with 

\rVi/ yv, the law of dilution being obeyed to 18"* by trichloracetic 
acid. The order of the dissociation of acetic acid and its chloro- 

30—2 
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derivatives is tlie same in alcohol as in water, bnt the resoroylic acid 
does not oooapy the position that would be expected from its aqueous 
dissociation. Kohlrausch’s method is, however, unsuitable for slightly 
dissociated compounds, and almost useless for organic bases or acids 
in alcohol or other organic solvent, whilst even when applicable to 
such cases it is extremely tedious and troublesome. L. M. J. 

A new Method for Determining the Electric Conductivity of 
Feebly-dissociated Compounds. By M. Wildermann (Zeit 
physiJcal, Ohem,, 14, 247 — ^271). — ^The author had previously pointed 
out that Kohlrausch's method is inapplicable to feebly-dissociated 
compounds (preceding abstract), and describes a method which, for 
such cases, is more sadsfactory. The chief difference lies in the use 
of a far stronger B M B., by which the polarisation becomes practic- 
ally negligible, and a galvanometer can be employed instead of the 
telephone ; whilst also as the external resistances are very great, the 
measurement of the conductivity resolves into the measurement of 
the current, this being always done comparatively. The I 1 I.M.F. used 
was about 140 — 160 volts, obtained by 100 Clarke’s elements, and the 
liquids were contained in capillary tubes of varying length and 
diameter. The results obtained for oxalic and acetic acids in aqueous 
solution are compared with those obtained by Kohlrausch’s method, 
the agreement being entirely satisfactory. Experiments are then 
recorded in the case of dichloracetic acid and trichloracetic acid in 
alcoholic solution at various dilutions, and the molecular conductivity 
for the latter calculated, the results being /it = 0 4294 (v = 1*947), 
and /i(, = 6 343 (v = 996*9). It follows that trichloracetic acid in 
alcohol obeys the dilumon law up to 26®. L. M. J. 

Dissociation in Solution- By A. Sohlamp {Zeitphysikal, Ohem,^ 
14, 272 — 286). — The degree of dissociation of a number of salts in 
aqueous solution was determined by the elevation of the boiling point, 
and from the results the value M/Ma, the ratio of the molecular 
weight to the apparent molecular weight in its solution. This ratio 
is compared with that obi^ned by the conductivity or other methods, 
and the agreement appears satisfactory, except in the case of calcium 
chloride. When solvents other than water are employed, however, 
the different methods do not give snob concordant numbers, as is 
seen from the foUowicg table. 


Salt dissolved in propyl 

M/M. from con- 

M/Mtt from boiling 

alcohol. 

ducfciTity, 

point. 

Lithium chloride . . . 

.. 1-44 

1-18 

Sodium iodide ..... 

.. 1-34 

1-04 

Calcium chloride . . . 

.. 1-33 

— 

Lithium salicylate . . 

.. 117 

0-56 

Salicylic acid ...... 

TOO 

1-05 

T -xr T 


L. M. J. 


Colour of Salts in Solution. By J. H. Kastlb (Amer. Okem. 

16, 326 — 340). — The dissociation theory alone seems incompetent to 
explain the following facts concerning the colour of certain salts in 
solution. 
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1, The solutions of di^erent salts of the same metal may and do 
possess two or more distinct colours. 

2* The colour of salt solutions, in the cold, grows lighter, or is less, 
on dilution. 

The hydrate theory of solution also seems incapable of satisfactorily 
explaining the facts. For example, it is difficult to conceive how the 
mere addition of water of hydration should work so radical a change 
in the properties of a compound as to change a white substance to 
one which is blue or red. 

In view of the fact that the two theories mentioned above do not 
satisfactorily account for many of the observed facts, the author 
advances the hypothesis that the colour of a salt solution is depend- 
ent not on the colour of the ion, but on the colour of the base or that 
of the acid, either or both of which may be coloured ; and, further, 
that the base or the acid to which the colour is due may possess, 
according to conditions at present unknown, two or more distinct 
colours. The argument is largely one of analogy. It has been 
proven, in the case of ferric salts, that at least two soluble, colloidal 
modifications of the hydroxide of iron exist, one brown, the other 
yellow 5 and, whilst ferric salts, in much of their conduct, offer an 
extreme case, it is assumed that the differences between them and 
other salts are of degree rather than of kind. Hence, if two soluble 
hydroxides of iron have been isolated, there may be yet another of 
this element and two or more of any other metal whose salts are 
coloured. 

The following facts may also be cited in support of the view that 
we really have the free acid and base in solutions of coloured salts. 

1. Most of these salts, if not all, are acid in x*eaction. 

2. Most* of them form basic salts readily. 

8. Water in many of its reactions may be regarded as an acid, and 
hence the formation of hydroxides in solution is similar to double 
decompositions. 

4, The many phenomena of the coloration of salt solutions, and 
the changes they sometimes undergo, which, as the author shows, are 
accounted for hy this hypothesis. H. 0. 

Solubility of Iodine in Carbon Bisulphide : Nature of Solu- 
tionu By H. Aectow&ki (ZeiL anoig, Ghem., 6, 392 — ilO ; compare 
this voL, ii, 308). — The author has determined the solubility of 
iodine in carbon bisulphide at a series of temperatures lying between 
— 94® and +42®; the method used consists in saturating carbon 
bisulphide with iodine at the required temperature, then transferring 
a pa^ of the solution to a tared ffask containing mercury and again 
weighing. The carbon bisnlphide is then evaporated off in a vacuum 
and the residual mercuric iodide and mercuiy weighed ; the weight of 
both iodine and carbon bisulphide is thus determined. The solnbilily 
at low temperatures was determined by cooling a fairly strong solu- 
tion by means of solid carbonic anhydride and etber, or some con- 
venient cooling agent, filtering off the deposited iodine, and analysing 
the solution as above. 

The solubility curve lying between the above limits of temperature 



378 


ABSTRACTS OF CHEMICAL PAPERS. 


is composed of six straiglit lines connected together by short curved 
pieces. The author uses his results to support his previously ex- 
pressed views respecting the nature of solution. W. J. P. 

Solubility of Etbylic Ether. By J. Schuncke (Zeit. physihil. 
Ohem,, 14, 331 — 346). — The mean of a number of experiments gave 
the following results for the ether absorbed by 1 gram of water, 

0" 0-12465 20" 0*07487 

10 0*09599 30 0*06370 

and for the water absorbed by 1 gram of ether, 

10° 0*02702 20“ 0*02720 

The solubility of hydrogen chloride in ethylic ether was also 
determined, the analyses yielding the following values for the weight 
of the gas in 1 gram of the solution: — 

-9*2° 0 3751 14*8“ 0 2780 

-I-0-4 0*35407 30 0*1947 

The solubility of ether in aqueous solutions of hydrogen chloride 
at six concentrations, varying from 3*65 to 31 61 per cent., was also 
determined, and the results recorded in both tabular form and by 
curves, a table being finally given also for the specific gravity of the 
acid at different temperatui*es. L. M. J. 

Afflnity Constants of Weak Acids and the Hydrolysis of 
Salts. By R. W. Wood (Ainer, Oliein, 16, 313 — 325). — In a pre- 
liminary paper (this voL, ii, 83) the author described a method for 
determining the apparent action of salts on the affinity constants of 
weak acids. A weighed amount of diastase is allowed to act for a 
given length of time, at a given temperature, on a weighed amount 
of starch, in the presence of known amounts of acids or salts. The 
action of the diastase is inhibited by acids or alkalis, and by deter- 
mining the amount of sngar formed in each case the retarding power 
is meaBui*ed, The numerical results published in the filrst paper are 
of qualitative value only, for it has since been found that slight 
variations in temperature, not sufficiently guarded against in the 
earlier work, had a far greater influence than was supposed, a change 
of half a degree in temperature being sometimes equivalent to a change 
of 10 per cent , or more, in the amount of the acid. A method of 
operating under conditions favourable for maintaining a constant 
temperature has, therefore, been devised, and is described in the 
paper. 

The action of the ffitty acids on diastase was first tried, with a view 
of determining the affinity constants, and comparing them with the 
figures obtain^ by other methods. Hydrochloric acid was used as 
a standard of comparison. The initial action of acids is, in all oases, 
to increase the activity of the diastase, an effect which has been 
noticed by Duggan and others, and is probably due to a slight 
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alkalinity of the starch. The following Talnes were ohtained for the 
affinity constant E : — 

Formic acid E = 0’025 

Acetic acid Z=0 00146 

Propionic acid E = 0*0006 

Butyric acid E = 0 00071 

Isobutyric acid E = 0*0008 

These valxies are in the same order as those obtained by Ostwald, 
with the exception of the two butyric acids, which he iound to have 
nearly the same Yalne. 

By comparing the action of the sodinm salts of the fatty acids with 
that of sodium hydroxide, the amount of free hydi'oxyl, and therefore 
the percentage of the salt that has suffered hydrolysis, can be deter- 
mined, as the salt yields free acid and free base, and the latter breaks 
up completely into Na and OH ions. It was found, in this way, that 
the percentage hydrolysed was proportional to the affinity of the acid, 
but no careful or extended tables were prepared. 

In tho presence of the salt of a weak acid, very large quantities of 
acid can be added without affecting the diastase, except to a very 
limited degree. Quantitative measurements show that this behaviour 
is in keeping with the dissociation theory, for, as the work of 
Arrhenius indicates, the presence of a salt in a solution of its acid 
prevents the dissociation of the latter to a degree depending on the 
amount of salt present. H. 0. 

Apparatus for Eegulating Diminished Pressures. By F. 
Kbafft (Per.. 27, 1823). — The regulator for diminished pressures, 
described by the author 12 years ago (J5cr., 15, 1693), consists of a 
large vessel with two taps, not of the large vessel alone, as Kahlbaum 
states (this vol., ii, 349). J. B. T. 

Mechanical Agitator. By C. Mvull (Per., 27, 1732 — 1733). — 
In this instrument, the bottle to be agitated is placed horizontally 
and then shaken by means of an eccentric attached to a wheel driven 
by a small turbine. A. H. 


Inorganic Chemistry. 


Physical Properties of pure Nitrous Oxide. By P. Yiliaei) 
(Comjpt rend,^ US, 1096—1099). — Pure nitrous oxide is obtained 
either by preparing the hydrate, which is afterwards allowed to 
decompose, or by fractionating the compressed or liquefied gas. In 
the latter case the gas is passed through suitable absorbing and 
drying agents, and is then liquefied, the nitrogen that accumulates 
above the liquid nitrous oxide being allowed to escape from time to 
time. The liquid is then allowed to boil in order to expel the greater 
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part of the dissolved gas, is next passed into another tube, which is 
Jarst washed with portions of the liquid, and is finally freed l^oni the 
last traces of dissolved gas by prolonged ebullition. 

The liquid thus obtained is firee fpom less liquefiable gases, its 
maximum vapour pressure is independent of the volume of the vapour, 
and a small increase of pressure causes complete liquefaction. The 
densities of the gas and of the liquid at various temperatures are as 
follows ; — 

Temperature . . 0“ 6“ 10** 26-5** 32*9" 34*9" 36*3" 

DensityofHquid 0*9105 0*885 0*856 0*804 0*720 0*640 0*605 0*572 
„ gas.. 0*0870 0*099 0*114 0*146 0*207 0*274 0*305 0*338 

The critical temperature of pure nitrous oxide is 38*8", a value 
higher than that obtained by previous observers. The critical volume 
is 0*00436, the critical density 0*454, and the critical pressure 77*5 
atmospheres. C. H. B. 

Volatility of Borax. By S. Waldbott (/. Amer. Oh&m. Soc,, 16, 
410—418). — From the author’s experiments, it is conclusively shown 
that borax glass is decidedly volatile at a white heat, particularly 
when heated in open crucibles. 

Even basic borates are sensibly volatilised, which fisict must not be 
lost from view in the analysis of borates by Bose’s and Sohaffgotsch’s 
processes. L. be K. 

Volatility of Sodium Fluoride. By S. Wai,dbott (J. Amer. 
Gliem, Soc., 16, 418 — 420), — The author has proved by a series of 
experiments that sodium fluoride contained in a platinnm crucible 
cannot be heated in the full fiame of a bunsen burner without sen- 
sibly losing in weight. L. le K. 

Compounds of Ammonia and Silver Salts. By and 

Oboizieb {Oomjpi, rend,, 118, 1149 — 1151). — When ammonia gas is 
passed over a metallic salt it is difficult to procure complete satura- 
tion, but if when no further development of heat takes place the tub© 
is cooled so that the ammonia liquefies and comes into contact with 
the salt, complete combination takes place. The tension of dissocia- 
tion of the products is given by the formula log P = a/T + 6 log T +c, 
in which P is the pressnre in centimetres of mercury ; T the absolute 
temperature, and a, 5, and c are constants which have to be determined 
for each compound. The values of these constants are given for the 
compounds described. 

Silver bromide yields three whit© solid compounds, AgBr,SNH 3 1 
2AgBr,3NH8 ; and AgBr,NHs, They dissociate nnder the ordinary 
pressure at 3*5", 34", and 51 5" respectively. 

Silver iodide yields a white solid compound, AgI,3SB^ in addition 
to the already known 2AeI,NH8. Under the ordinary pressure they 
dissociated at 3*5® and 90^respectively. 

Silver cyanide forms the compound AgOlTjNHs, which is very 
soluble in liquid ammoaxia at —10®. Under the ordinary pressure, its 



INORGANIO CHEMISTRY. 381 

temperature of dissociation is 102®; at 100® its dissociation pressure 
is 690 mm. and not 550 mm. as stated by Isambert. 

Silver nitrate forms three compounds, AglfOsjSN’Ha; AgN 03 , 2 NHs ; 
and AgNOsjNHs. The first is very soluble in liquid ammoma belovr 
—10% and dissociates at 63° under normal pressure. The second 
compound dissociates under normal pressure at about 170®, but the 
phenomena are irregular. C. H. B. 

Changes during the Remelting of Lead-tin Alloys- By B. 
WiESENGKOTD (Ann. JBTvys, [2], 52, 777 — 792) — Eudberg 

(1830) observed that when alloys of lead and tin are cooled, an inserted 
thermometer remains stationary at two different points, the upper 
point varying with the composition of the alloy, the lower point 
being the same for all alloys, and being about 187®. The alloy of the 
composition PbSna only gives the latter point, this being the melting 
Mint of the alloy in question. These results were confirmed by 
Wiedemann (1878). The author has submitted these alloys to a 
further examination, and his results are given in the following table. 
In this table, the first column, I, gives the composition of the alloy 
under examination, 11 the specific gravity directly determined, 
in the specific gravity calculate on the assumption that no change 
in volume takes place on mixing the two metals, column lY con- 
tains the differences of the second and third, V the lower, and 
VI the higher stationary points shown by the thermometer immersed 
in the cooling alloy. 


1. 

II. 

1 

ni. 

IT. 

T. 

VI. 

PbSnis*. 

7-6660 

7-8160 1 

1490 

' 186-2® 

206-7^ 

PbSn* 

7-9995 

8-3497 

3502 

184*5 

191-0 

PbSn4 

8'0816 

8-5303 

4487 

i 184-0 

186-6 

PbSnj 

8-3636 

8-8524 

4888 

183-0 

i 183-0 

PbSn^ 

8-7298 

9*1903 

4605 

182-2 

202*0 

PbSn 

9-4820 

9-8770 

4450 

181 3 

242-0 

PbjSn 

10-0380 

10-4487 

4107 

180-0 

273-0 

Pha^n 

10-3033 

10-7001 

8968 

178 3 

284-0 

Pb4Sn + 5 grams Sn. . 

10-4122 

10-7770 

864b 

176 0 

2b9-0 

Pb4j3n 

10-6871 

10-8414 

8043 

174 -a 

295 0 

Pb^Sn 

10-6620 

10 9822 

2703 

172-4 


PbuSn 

11-1825 

11-2493 

066b 

1 

— 

3170 


It will he seen that the maximum difference between the observed 
and calculated specific gravities is obtained with the alloy PbSua, for 
which the lower and higher melting points coincide. If any one of 
the above alloys, with the exception of PbSn*, is remelted several 
times over, and the melting points again determined a slight rise is 
in each case found to have ts^Len place, but in no case is a mse of 
mcKre than one degree observed. H. C. 

Stability of Dilute Solutions of Mercuric Chloride. By L. 
ViGHOir (Oompt rmd.^ 118, 1099 — 1101 ; compare this 93). — 
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When roercuric chlofide is heated at 80° for 60 hours, the residue 
has the composition represented by the formula HgCla. Repeated 
evaporation of a 0*1 per cent, aqueous solution in a vacuum has no 
effect on the solubility of the salt. A solution of this strength 
undergoes no change after contact with purified air for 60 days. 
When such a solution is partially or fully exposed to ordinary air the 
i*ate of alteration is smaller the more completely the air is excluded. 
(Compare Tanret, this vol. ii, 93), 

When sodium hydroxide, sodium carbonate, or ammonia, are added 
to dilute solutions of mercuric chloride in quantity insufficient for 
complete precipitation, the results are irregular so far as concerns the 
rate of precipitation and the character of the precipitate. Sometimes 
precipitation is immediate, and at other times it requires several 
hours ; sometimes the precipitate is dense and compact, and at others 
it is finely divided and remains in suspension. The quantity of 
mercury precipitated is always higher than the calculated quantity, 
and it increases with the time, a result which is due to the formation 
of oxychlorides and chloramides containing a high proportion of 
mercury. G. H. B. 

Produetioii of Metallic Films specially adapted for covering 
Aluminium. By C. G^ttig (Ber., 27, 1824 — 1826). — ^Aluminium 
becomes covered with a hai*d film of copper on mbhing it with tin 
dipped in copper sulphate solution, the deposit increases in thickness 
if the coated metal is suspended in a dilute copper salt solution. 
Aluminium is covered with tin by rubbing it with brass moistened 
with solutions of certain tin salts, such as ammonium stannichloride, 
SnCl4,2NHi01 ; in this case, too, the deposit increases in thickness 
when the metal is suspended in a tin salt solution of suitable concen- 
tration. Aluminium which has been coated with copper as above 
described, when suspended in a solution of a tin salt, receives a 
coating of tin over the copper. J- B. T. 

Iron Fhospliide. By L. M. Dmrsm and B. S. Cushman (7, 
Amer. Ohsm, Soc., 16, 477 — 485). — See this vol., ii, 400. 

Moleciilar Transformations of some Chromium Compounds 
By A. Recoura (Oompt. rend,, 118, 1146 — 1149). — The author con- 
firms the statement of Favre and Yalson, that when the ^en solu- 
tions of the basic sulphate [0r40(S04)4]0H are mixed with bari^ 
chloride in the cold, there is an immediate precipitation of one-third 
of the sulphuric acid only. It follows that the green solution has the 
composition [Or40 (804)4] SO4 + HaS04, the basic salt being the 
sulphate of the complex radicle [CriO (804)4] COH)2- This base 
be obtained by treating the green solution with the proper quantity 
of alkali ; it is soluble, and its solution has a more brilliant green 
colour than the original solution. 

diss. + HaS04 diss. = 

diss. + H2O devdops +14*2 Oal. 

When the solution of this base is mixed with a quantity of alkali 


[0r4O(SO4)4](OH)2 

[Cr40(S04)JS04 
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equivalent to the snlphnric acid present in the radicle, it is decom- 
posed, and the hydrate Cr20(0H)4 is precipitated. When this 
hydrate is dissolved in snlphnric acid, the latter gives normal reac- 
tions, and hence the salt Cr20 (80^)2 is an ordinary basic sulphate. 
The green snlphate of the heated solutions, however, is not a snlph- 
afte (3 a hydrate Cr40(OH)io, bnt is the normal snlphate of mlpho- 
chromylJiydroxide [CriO^SOjj (OH)2. 

By means of the action of sodium hydroxide, the author finds that 


Or2(OH)B + aq. = Cr20(0H)4 -j- aq., + 

H20 liq develops ~ 1'25 Cah 

Cr2(OH)G + aq. = Cr20(0H)4 + aq., + 

H2O sol » +0T8 „ 


It is probable that the actual development of heat is much greater, 
bnt is masked by the heat absorbed by the preliminary separation of 
several molecnlea of water of hydration. The heat of neutralisation 
o£ the precipitated normal hydiate decreases, and tends towards the 
value corresponding "with 0 p 20(0H)4, and the dehydration may even 
go beyond this point, for, after a long time, an alkaline solution of 
chrominm hydroxide gradually deposits the oxide insoluble in dilute 
acids. Moreover, when precipitated chromium hydroxide is dissolved 
in excess of sodinm hydroxide, the heat of neutralisation is lower 
the longer the time that has elapsed since the preparation of the 
solution, the value for 2H2SO4 dil. 4* Cr^O* aq. being + 25 Cal. after 
10 minutes, + 22*5 Oal. after 25 minutes, and + i5‘8 Oal. after 70 
minutes. C. H. B. 

Ohlorochromates and Amidochromates. By 8. LowsNTHiLi* 
(ZeiL atiorg, Cheni,^ 6 , 355 — 868). — ^Ammonium chlorochromate is 
prepared by Peligot’s method by the action of chromyl chloride on an 
aqueous solution of ammonium chloride. It crystallises well, melts 
easily, is red, and dissolves in water with a crackling noise. 

Lithium chlorochromate, LiClCrOj, is obtained by the action of 
chromyl chloride on lithium chromate in aqueous solution. It crys- 
tallises in yellowish-red, lustrous crystals belonging to the monosym- 
metric system a : 5 : c = 1'1589 : 1 : *r, jS = 64° 50'. It melts to a 
reddish-brown mass. 

Magnesium chlorochromate is obtained by adding chromyl chloride 
to a concentrated solution of magnesium chloride and allowing the 
mixture to remain some time in a freezing mixture. It separates in 
reddish-yellow crystals with 9H3O. It is also obtained by adding 
solid chromic acid and a little acetic acid to a concentrated solution 
of magnesium chloride, and then cooling the mixture. When pre- 
pared by this method, it separates in red to reddish-brown crystals 
with 5H2O, does not give up its water of crystallisation when allowed 
to remain over sulphuric acid, and is very hygroscopic. 

Zinc chlorochromate forms small, yellowish-red crystals with 9H^O« 
decomposes on leerystallisation.is very hygroscopic, and dissolves easily 
in water and acids. It decomposes with evolution of chlorine if 
left over sulphuric acid, and also when gently heated in a tube, or at 
the ordinary temperature in a vacuum desiccator. 
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The author failed to prepare the corresponding salts of barium and 
strontium by the method described above for magnesium chlorochro- 
mate. 

Potassium amidochromate is prepared by the method described by 
Heintze, by passing dry ammonia into the chlorochromate. It crys- 
taUises in Ablets belonging to the monosymmetric system ; a : t : o = 
l-028;-i2 : 1 : 1*7751, = 88" 3'. 

Arnmonium amidochromate crystallises in yellowish-red tablets 
belonging to the monosymmetric system, azb: e = 1*0310 : 1 : 1*8243, 

P = 85" 43^ It dissolves easily in water with a crackling noise. 

•LitMwm amidochromate crystallises in purplish-red asymmetric 
prisms, a : b : c = 0*5578 : 1 : 0*5548, a = 81" 56', p = 91" 0^', 7 = 
83° 29^'. It is earily soluble, and melts when gently heated. 

Magnesium chlorochromate, after remainining six months over 
calcium chloride and sulphuric acid, still contains water, and is con- 
verted into a brown mass without any evolution of chlorine or 
ohromyl chloride taking place. On treating this dried compound 
with ammonia, a yellow product is obtained which contains ammonia 
and chlorine, and is possibly a double compound of magnesium amido> 
chromate and magnesium chlorochromate. The author was unable- 
to prepare zinc amidocbromate. 

When potassium amidochromate is mixed with concentrated solu- 
rions of acetate of magnesium, zinc, or manganese, and allowed to 
evaporate in a desiccator, it crystallises out nnaltered. With the 
acetates of lead, barium, strontium, and calcinm, the corresponding 
chromate is at once formed. With mercuric acetate, a reddish-yellow 
precipitate is obtained which has the composition Hg3(0rO3)2NH2^ 
Potassium amidochromate forms double salts with magnesium sulph- 
ate, which are bright yellow, easily soluble, and crystallise extremely 
welL E. 0, H. 

Action of Phosphorus Pentachloride on Molybdic acid. By 
E- P. Smxth and G. W. Sabgent {ZeiL anorg, Chem.^ 6, 384 — 385). — 
When molybdic acid (1*5 grams) is heated with phosphorus penta- 
chloride (10 grams) in an atmosphere of chlorine at 175", and the 
product gently warmed in a current of chlorine, phosphorus oxy- 
chloride, and a compound of the composition MoCl-ijPGls, are obtained. 
The latter sublimes in greenish-black crystals, and is very easily de- 
composed. Piutti (Gazzeiia chim,^ 9, 538), under slightly different 
conditions, obtained a similar compound to which he assigned the 
compositdoii MoClsyPOOIs- E, 0. Bu 

Complex Inorganic acids. VL Decomposition-productB of 
Phospholuteotungstic acids. By P. EZehemakn and B. Bohm 
(JZeit. unorg. Ohem,, 6, 386 — 391), — ^The authors have already shown 
^at the yellow alkali salts of phospholuteotungstic acid> 
SBiOtPiOsjlSWOjt are converted by the action of alkalis into colour- 
less salts of the formula 5K0,P206,17W0a, They have now ex- 
amined this reaction quantitatively, and find that it takes place 
according to the equation 

3KaO,P,Oi,18WOs + 3KsO = 5Ki0,P203,17W08 + KsWO*. 
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The luteo-salfc, dissolved in a small quantity of cold water, is mixed 
with a cold saturated solution of potassium hydrogen carbonate until 
it is decolorised. After remaining a quarter of an hour, the precipi- 
tated salt is collected and dried, and the phosphoric and tungstic 
acids determined in the filtrate. The small quantity of phosphoric 
acid found in the filtrate, and the excess of tungstic acid over that 
required by the above equation are in the ratio 1 : 18 7, showing that 
the phosphoric acid is present in the form of the salt K20,P20a,17T?’03. 

The salt (NH4)30,P20a,17W03, when heated with excess of cold 
10 per cent, hydrochloric acid and then gradually warmed to boiling 
as long as a white precipitate is formed, gives the following products. 
The white precipitate, about 4 per cent., is ammonium phosphoduo- 
decitungstate, 3(!N’BU)30,P206j24W03 + aq. From tbe filtrate, 95 per 
cent, of the ammonium salt of the luteo-acid is obtained by precipi- 
tation with ammonium chloride, and finally with quinoline hydro- 
chloride. The filtrate from this second precipitation contains about 
0*25 per cent, of phosphoric acid. 

Analyses of the ammonium and potassium salts of the 17-series 
show, without doubt, that they have the composition 

5(KrH*)30,P30fi,17W08 + I 6 H 3 O 

and 5E:,0,Pa0fi,17W0» + 21 or 22 H 3 O. E. 0. R. 

ChJorides of Zircomum. By F. P. Tbnablb (/. Amer. Ohem. 
Soc., 16, 469 — i75). — As it is very doubtful whether ssirconium tetra- 
chloride has hith^o been obtained pure, that is, free from oxy- 
chloride, the author has reinvestigated the matter. He finds that 
when the crystals, obtained by dissolving the oxide in strong hydro- 
chloric acid and reorystallising from the same solvent (Abstr., 1892, 
412), axe dried at 100 — ^110* in a current of dry hydrogen chloride 
free from air, the substance first melts, and, after the loss of the 
moisture and excess of hydrogen chloride, resolidifies to a hard 
white mass which is very hygroscopic. If the drying is done very 
slowly, fine crystals are obtained. These crystals, giving 52*7 per 
cent, of ZrO* on ignition in the air, are pure zirconium tetrachloride. 
This substance is very unstable, forming basic or oxy-oompounds on 
exposure to air or moisture. 

If dilute hydrochloric acid is used for dissolving the oxide, zir- 
conium oxychloride, ZrOOla is formed as a white powder insoluble in 
hydrochloric acid but soluble in water. L. T. T. 

Double Bromides of Palladium. By B. F. Smith and D. L. 
Wallace {Zeit, amrg, Chem,^ 6, 380 — 383). — The doable bromides 
are obtained by dissolving diy palladium bromide and equivalent 
quantities of the metallic bromide in water containing hydrogen 
bromide, and evaporating the mixture. 

Fotobsium palladium bromide^ KjPdBri, crystallises in lustrous, 
reddish-brown needles, is anhydrous, very stable, and remaina un- 
changed on exposure to air. When treated with bromine at 70% with 
the ^ject of obtaining the salt K 2 PdBr«, it remains unaltered, but 
crystallises from the solution with IH^O. These orystids are long. 



386 


ABSTBAOTS OF OHBaHOAL PAPERS. 


dark-brown needles, whicb quickly lose their lustre on exposure to 
air, and are convei‘ted into a reddish-brown powder. 

Amnmmimm palladium bromide crystallises in beautifal olive-brown 
orthorhombic forms. It is anhydrous, and quite stable on exposure 
to air. 

Sodium palladium hrcmide crystallises with difficulty in large, dark- 
red tablets containing 14*6 percent. H^O, and very easily deliquesces. 

Strontium palladium bromide^ SrPdBr4 + 6H2O, crystalhses in 
short, black prisms, and is stable on exposure to air. 

Manganese palladium bromide^ MnPdBr* + TH^O, crystallises in 
black crystals similar in form to the ammonium salt. It is extremely 
soluble. 

The authors were unable to obtain crystalline doable haloid -salts, 
of zinc and cadmium with palladium. E. C. R. 

Rntheniiun and its Nitroso-dblorides. By J. L. Howe (7. Am&r. 
Ohem. jSoc.,16, 388 — 396). — ^Ruthenium nitroso-chloride is readily pre- 
pared by boiling the oxide RuOa with aqua regia in a reflux appa- 
ratus, and evaporating the solution. It forms stable double salts with 
the alkaline chlorides ; 100 parts water at 25® dissolve 12 pai-ts of 
the potassium double salt (Joly, Abstr., 1889, 352), and 80 parts at 
60°. Of the ammonium salt (Joly, Abstr., 1891, 401), 100 parts of 
water dissolve 6 parts at 25®, 22 parts at 60®. Rubidium ruthenium 
nitroso-chloride, 2RbCl,Ru01s*!N’0, forms a pale purple powder, which 
may be recrystallised from boiling water in almost black crystals 
resembling those of the potassium and ammonium salts. When a 
solution is evaporated over sulphuric acid, the hydrated salt crystal- 
lises with 2H2O in dark purple crystals. It loses its water on heating 
or over sulphuric acid. 100 parts of water dissolve 0*57 part at 25® 
and 2*13 parts at 60®. Ooesium ruthenium nitroso-chloride forms a pa^ 
purple powder or minute crystals. 100 parts of water dissolve 0* 
part at 25°, and 0*56 part at 100°. Thehydrated salt, 2Cs01,RnCl3’]g- 
+ 2H2O, yields large, dark purple crystals very soluble in w? _ 
100 parts of water dissolving 105*8 parts of salt. ^ 

When the potassium salt is heated, decomposition does not 
mence until above 250°, and then the chlorine and nitroso-group^ 
both separated together. Solutions of the nitroso-chlorides are 
acted on by carbamide, or reduced by ferrous sulphate, or by cupi^^ * 
or stannous cbloiides. Hydrogen pei’oxide is without action in 
solutions, but when it is added to alkaline solutions oxygen is 
and the solution decolorised. Permanganates are reduced by bosj^ ^ 
with alkaline solutions, nitric acid being amongst the produ 
^dium hypobromite causes evolution of gas, and on acidifying 
hydrochloric acid ruthenium tetroxide and bromine are evolvecf 
Potassium cyanide appears to form a double salt. Mex'curous an 
silver salts give buff precipitates, but the other heavy metals a^ 
not precipitated. 

The nitroso-chloi'ides may be distinguished from the trichlorides « 
follows. The solutions are rose-coloured, and become salmon-pinky 
dilution ; excess of alkali does not cause a precipitate ; no puif 
colour is given on boiling with a thiocyanate 5 there is no reaction 
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ammonia and sodium thiosulphate ; boiling a neutral solution with 
potassium ferrocyanide yields a very characteristic deep brown color- 
ation. 

“No higher chloride than the trichloride could be obtained. The 
nitroso-chloride is produced by the method described by Clans for 
preparing his red salt, which he thought to be the tetrachloride. 

The rubidium and csesinm hydrated double salts were crystallo- 
graphically examined by 'N. D. Clark. They are isomorphous, and 
crystallise in the monoclinic system. The axial ratios obtained were. 

2CsCl,RuCl3-XO,2HsO, a ; b : c = 1-698 : 1 : 1-177 and /S = 76® 11'. 
2 RbCl,Rn 0 VN 0 , 2 H 30 , a:hz6=: 1*692 : 1 : 1*242 and ^ = 76® 50 * 5 . 

L. T. T. 


Mineralogical Chemistry. 


Compositioii and Origin of Natural Gas. By F. C. Phillips 
(Amer. Chem. J., 16, 406—429). — Continuing his researches on the 
phenomena of oxidation and chemical properiies of gases (this vol . 
ii, 293, 294, and 367), the author has analysed (for method see this 
vol., ii, 401) a lai*ge number of natural gases from various parts 
of America^ and one from Vancouver. These all contained from 
90 — 99 {per cent, of paraffins, and from a trace to 3'6 per cent, 
of carbonic anhydride, the remainder being nitrogen. A trace 
of hydrogen sulphide was detected in one sample, and a trace of 
oxygen in several, but in no case was any hydrogen or ammonia 
found. The absence of hydrogen was proved by passing the gas 
through dry palladium chloride (which is at once reduced by hydingen), 
and also through solutions of palladium chloride, platinum chloride, 
and ammoniacal silver nitrate, when no precipitates were formed. 
These tests and passing through bromine water showed the absence of 
carbon monoxide, olefines, or members of the acetylene series. These 
natural gases were also not ignited by platinised asbestos below about 
300®. Experiments specially made showed that natural gas was 
ignited by platinised asbestos at 40 — 50® when it contained 5 per 
cent, hydrogen, at 80 — 90® when 2*5 per cent., at 210 — 220® when 0 5 
per cent., and only at 270 — ^290® when it was free from hydrogen. 
The paraffins present were chiefij methane, the percentage composi- 
tion, as determined by combustion, varying between 0 = 74*96 H = 
25*04 and 0 = 78'14H = 21*86, though 0 = 77 per cent, was exceeded 
in only two out of 17 gases. 

With the aim of throwing some light on the probable origin of 
natural gas, 50 grams of an air-dried incus were stuped in water and 
then introduced into a flask, the latter filled with water free from air 
and connected with a bell jar over a mercury trough. No gas ap- 
peared till the third day, when rapid evolution of gas oommenoed, 
and continued in gradoally decreasing rate till the end of 10 days^ 
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when 803 c.o. of ^as had been collected, and the evolution had appa* 
rentlj ceased. The analysis of the gas evolved gave 

First 800 o.o. Second 300 c.o. Remaining 203 c.c. 
Carbonic anhydride. . 18'23 32*47 63*44 


Methane 0*30 0*28 0*08 

Hydrogen 62*24 49*97 42*02 

Nitrogen 19*23 18*28 4*46 


The apparatus was, however, still kept set up for a further tw'o and a 
half years, when another 30 c.o. of gas had collected in the receiver, 
and this was found to consist of almost pure methane. The author 
considers that this extremely slow secondary decomposition of veget- 
able matter at about ordinary temperatures and in the absence of air 
must not be ignored when consideringtheprobable sources of natural 
gas. L. T. T. 

Artificial Preparation of Haematite. By H. Aectowski (Zeit 
<morg, Ohem,, 6, 377 — 379). — A current of ammonium chloride 
vapour when passed over oxide of iron, heated to dull redness, converts 
the oxide into crystaUine haematite. Ferric oxide heated at 350® 
absorbs ammonium chloride vapour, and melts to a black mass, from 
which ferric chloride soon distils. The residue absorbs water from 
the air, and is a mixture of ammonium chloride and ferric chloride. 
At 600®, the ferric oxide is partially converted into small crystals, and 
then mechanically absorbs ammoninm chloride without melting. At 
700® the ferric oxide becomes ci^stalline. The crystals are of the 
same form as the hasmatite crystals from Elba. The author points 
ont that the gases of fumaroles contain ammoninm chloride, and the 
fissures in the vicinity are generally covered with crystals of 
haematite. E. 0. B. 


Physiological Chemistry. 

Effects of Diminution of Oxygen on the Organism. By T. 
Akaki (Zeit physioL Ohem., 19, 422—476), and by F. Hoppe-Sbylsb 
476 — 481) ; compare Abstr., 1893, ii, 186, 428. — In previous 
communications it has been shown that dimination in the supply of 
oxygen to an animal will cause the occurrence in the urine of albumin, 
sugar, and lactic acid. Poisoning by carbonic oxide or other toxic 
agents produces the same result in the same way. In the present 
'Communication these observations are continued. 

Certain observers have stated that sugar and lactic acid occur in 
the mine after severe hssmorrhages. The experiments here recorded 
on rabbits and dogs, in which large quantities of blood were removed, 
did not support this view. The urine, however, was usnaJly albu- 
fninous. 
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The next series of experiments relate to the effect of diminution of 
oxygen snpply on the alkalinity of the blood and the hepatic glyco- 
gen. The lessened snpply of oxygen was produced in some cases by 
poisoning with carbonic oxide, in others by diminishing the amount 
of oxygen in the inspired air. In all cases, rabbits were used, and 
the result found was that the hepatic glycogen was markedly 
diminished, thus supporting the views of those who hold that lactic 
acid originates from glycogen. The alkalinity of the blood was 
lessened. A similar result follows the administration of amylic 
nitrite. The percentage of glycogen in the muscles also sinks. The 
quantity of urea excreted greatly diminishes during carbonic oxide 
poisoning. A few experiments support the statement first made by 
Hoffmann {Arclu erp. Fath, Fharm.^ 7, 238), that the kidneys of an 
animal poisoned by quinine or carbonic oxide are unable to form 
bippnric acid from glycocine and benzoic acid. 

In another series of animals (dogs and rabbits), sodium lactate was 
administered. If the animals were normal, little or no lactic acid 
was found in the urine, which was strongly alkaline from carbonate 
formed from the lactate. If the animals were poisoned with carbonic 
oxide, the urine was strongly acid, and contained lactic acid. 

Minkowski has shown that in animals from which the liver has 
been removed, lactic acid is formed in the nrine ; this can only be 
explianed by supposing that interference with the blood circulation 
princes a diminished supply of oxygen. 

Hoppe-Seyler*s remar]^ are of a commendatoiy nature ; they also 
include the description of an apparatus (with figure) by means of 
which air containing but little oxygen can he given to an animal. 

W. D. H. 

Diflfasion of Gases in Water. By F. Hoppb-Setleb {Zeii. 
physki, Chem,^ 19, 411 — 421; compare Duncan and Hoppe-Seyler, 
A&tr., 1893, ii, 62, 81). — ^A few experiments are recorded which 
show extreme slowness of diffusion of the atmospheric gases in 
water. This subject derives physiological importance from the con- 
sideration of the possibilities of life in marine animals at great 
depths. W. D. H. 

Digestibility of Fresh Brewer’s Grains and Meat Meal, Earth 
Nut Cake, Extracted Caraway and Fennel Seeds, Bye Bran 
and Dried Grains, Bice Meal, Cotton Seed Meal, E^racted 
Aniseed, CocoaNnt Meal, andPoppy Cake. By G. KffHH and others 
(Landfff, Verjsucks^SM.^ 44, 1 — 187). — ^The results were ohtaiaed by 
direct experiments with bullocks during the years 1873—1892. The 
amount and composition of food and ^ceb, the live weight of the 
animals, &c., are given in tables- N. H. M. 

Digestion of Nitrogenous Food Constituents by Treatment 
with Gastric Juice and Pancreas Extracts. By G. KtfHH and 
orthers (Landio, Versuchs-StaL^ 44, 188 — -256). — Stntzer’s method for 
determining digestibility consfited in subjecting the substance to the 
action of 250 c.c. of a pepsin solution (Joum. /. Landm,, I88(^ 28, 
195 and 435) for 24 hours. Experiments were institated by the 

VOL. Lxvi. n. 31 
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authors to ascertain the effect, if any, of varying the amount of 
pepsin, the duration of the action and the amount of acid. For some 
foods it TV as found that for every two gjrams, 500 c c ot pepsin solu- 
tion, to which hydrochloric acid is gradually added to the extent of 
1 per cent, (as recommended by Stutzer) should be employed, and 
that the action should be continued for at least 48 hours. With 
most foods, as the residues of fennel, anise, cai*away seeds, &c., the 
action must be prolonged to 72, or even 84 hours. Foods not hitherto 
examined should be first tested in order to ascertain whether 
48 hours is sufficient. 

Pfeiffer /. Landu.n 31, 1883, 221), in experimenting with 

sheep, found that they digested more nitrogenous matter than Stutzer’s 
method indicated, and proposed the employment of pancreas solution 
after pepsin (Zeit phy>iol. Ghem.^ 1885, 9, 211) He found that 
20 — 30 per cent, more nitrogenons matter was digested, and that the 
results then approximated more closely to those obtained with live 
animals. Stutzer concluded that the two solvents dissolved different 
nitrogenous substances. 

Inasmuch as it is now shown that the 24-hour treatment with 
pepsin solution TV as insufficient, and as Stutzer himself showed that 
a pancreas extract alone had not a greater solvent power than pepsin, 
it seemed possible that the action of pancreas solution on a substence 
already treated vrith pepsin might be due to the alkali employed. 
This IS now shown to be the case by comparative experiments. 
With hay, linseed cake, and cotton cake, there was generally less 
undissolved nitrogenons matter after treatment with soda than 
with pancreas, and in every case both the pancreas and the soda 
dissolved nitrogenons matter left undissolved by pepsin. In the case 
of etheiealoil residues, the pancreas dissolved consi^rably more than 
the soda ; this is due to the resinous matters they contain, which are 
first attacked by soda and then digested by the pancreas. 

When the new method (more prolonged treatment with pepsin) 
was compared with Stutzer’s method (successive treatment with 
pepsin and pancreas) it was found that in twelve experimentis eight 
gave higher results (uudissolved substances) with Stutzer’s method, 
and four with Kuhn’s method. 

It is concluded that pepsin solutions Tvill dissolve all the really 
dig^ibla nitrogenous matter of foods, unless, as in the case of um- 
bwiferouB seeds, there is soma hindrance. Treatment with pancreas 
is unnecessary, and the use of soda which it involves is unsafe. 

The resubs of 22 feeding experiments with bullocks show the 
conectness of this view, and that the nitrogenous matter of food 
which is not attacked by is completely separated in the 

intestines. In artificial ^gestion, any farther amount dissolved by 
pancreas, after treatment with pepsin, is due to the action of the 
soda. 

The analytical results are ^veu in tables, showing the amount of 
pepsin solution employed and the durajpn ^ the experiments, 

The experiments were made in H. M. 
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Feeding and Respiration. Experiments with Bnllocks on 
Fat Formations from Carbohydrates, and the Relations of 
Food to the Elimination of Hydrocarbons. By G. Kuhn and 
others (Landw, Vei-suchs-Stat, 44, 257 — 582). — The object of the 
experiments was not so much to confirm or refute the formation of 
fat from carbohydrates as to obtain general knowledge as to the rela- 
tion between fat formation and food. As regards the production of 
iat from proteids, the results of v. Voit, and t. Pettenkofer, and 
many others, were supposed to have established it, until Pfi^^er 
recently (ArcJu Ges. Physiol., 51. 1891, 229) pointed out that v. Voit 
attributed too low a value for the nitrogen of flesh and too high a 
value for the carbon. The question of fat formation from proteids 
must still he considered an open one. The question of the formation 
of hydrocarbons is also considered, Tappeiner and others having 
maintained that cellulose is not digested, or only partly digested by 
herbivora, but that it is probably entirely transformed by micro- 
organisms into gaseous products of no use to the animal. The 
apparatus employed in the experiments is described in detail and 
with sketches ; it consists of a respiration case, an arrangement for 
measuring the air passing through the case, instruments for estimat- 
ing the carbon in the air, and a ventilator by means of which a con- 
stant current of air was passed through the case. 

There were four series of experiments with bullocks. In series 
1, the food given was hay and wheat starch ; in 2, clover hay, oat 
straw, wheat starch, and wheat; in 3, hay and starch meal ; and in 4, 
hay, meat-meal free from fat, and stoch meal. 

In considering the results, it is pointed out that a ration which 
maintains an animal at a constant weight does not necessarily keep it 
in equilibrium internally, since there is always a renewal of hair, skin, 
and hoof going on. Henneberg estimated a daily loss of nitrogen 
(45 grams) and carbon (12*5 grams) from hair falling off in 
summer. 

The results confirm the view that the amount of albumin given in 
food controls the decomposition, but not the deposition of albumin, 
and that any increase of food over the smallest quantity required 
gives rise to a production of fat ; it is immaterial whether the excess 
of food is nitrogenous or non-nitrogenous. Bullocks fed with 31'04 
kilos, of digestible organic matter with a nutritive ratio of 1 : 4’5 — 7“2 
deposited 2*049 kilos, of tat, whilst bullocks with 30*52 kilos, of 
digestible food with a nutritive ratio of 1 : 14*0 — 17*4 deposited 
2*138 kilos, of fat, A given amount of gluten may thus be replaced 
by a similar amount of starch without affecting the amount of fat 
formed. Within certain limits, fat production progresses approxi- 
mately with the excess of food given. This is shown by the following 
average results : — 

Organic matter digested. Eat deposited. 

Means of Expt. 1 — 5 . . . . 9*10 kilos. 0*446 kilo. 

„ 6—10.... 9*73 „ 0-640 „ 

„ 11—14.... 10*78 „ 0*852 „ 

.For every kilogram of starch meal in excess of food actually 

31—2 
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required there will be a deposition of about 0*2 kilo, of fat : bow much 
of this fat is formed directly from starch and how much (through the 
saving effect of starch) from the fat of the food, and from decom- 
posed albumin remains undecided. The experiments show con- 
clusively that fat is formed from starch meal. 

As r^ards the production of hydrocarbons, there was always a 
certain amount of gaseous hydrocarbon, but not in anything like the 
quantity to be expected according to Tappeiner’s results. N'ttrogenous 
food does not seem to produce hydrocarbons to any extern}, if au all, 
but starch and other non-nitrogenous foods seem to give rise to their 
formation to about the same extent as cellulose ; so that cellulose is 
practically as nutritive as starch, and the so-c^ed non-nitrogenous 
extracts, and there is no reason at all why its nutritive value shouldi 
be called iu question. The conditions of the experiments made it 
impossible to ascertain whether fat when nndergoing change in the* 
intestines yields any hydrocarbon. N. H. M. 

Putrefaction of Proteid in the Intestine. By K. Schmitz (ZeiL 
physioh Ghem,.y 19, 378 — 400 ; 401 — 410). — The first paper relates to 
the influence of milk, kephir, and cheese on intestinal putrefaction* 
That milk exerts an anti-putrefactive influence is well known, 
although observers differ as to the constituent to which milk owes- 
this property. The criterion of the amount of putrefaction taken is 
the quantity of ethereal hydrogen sulphates in the urine. Judged by 
this standard, cheese lessens putrefaction. This effect, however, is not 
produced by casein, and the lactose is held to be the responsible 
agent in cheese as well as in milk and kephii*. 

The second paper relates to the influence of hydixjchlorie acid on 
putrefactive processes. Administration of the acid in dogs produced, 
no result ; but in men it lessened the output of ethereal hydrogen 
sulphates. This difference of action in the two animals is considered 
to he due to the fant that the acid in the gastric juice of the dog is 
already present in sufficient quantity to produce a maximum effect. 

W. 1 ). H. 

Fats of Human. Milk. By E. Laves (Zeit, physiol, Ghem , 19^ 
369 — 377; compare Euppel, thisvol., ii, 326). — ^The fat of human 
milk is very poor in volatUe adds and adds soluble in water, bat 
rich in unsaturated adds. The fat contained 

1*4 per cent, of volatile acids. 

1*9 „ acids soluble in water. 

49*4 „ unsaturated adds. 

The volatile adds contain about equal quantities of caproic, capiylic, 
and capric add, and the merest tzaces of butyric add. The agids 
mainly present are palmitic, stearic, and oleic acids (as is usual in 
animal fats), and one or more acids of lower molecular weight, prob- 
ably myristic add. The melting point of these fatty adds lies 
between 37* and 89*, of the fat itself 30 — 31*. There are therefore 
important differences in the fats of cow’s milk and of human milk, 

w. D. a 
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Carbohydrates of Normal Urine. By K. Batsch {Zeit. physioh 
•Ghem.^ 19, 339—368 ; compare Abstr., 1893, ii, 542) — The two 
carbohydrates in normal urine, identified by a very complete examin- 
ation of their reactions and properties, are glucose and a dexfcrin-Iike 
substance (animal gam). The quantity of glncose averages 0*005 
per cent., and of total carbohydrate reckoned as glncose abont twice 
that amotuit. 

There appears also to be a small quantity of a third reducing 
carbohydrate, which was not, however, satisfactorily identified. 

W. H. D. 

Sarcolactio acid in Pathological Urines. By B. Schutz (^ Zeit . 
physiol, Ghem., 19, 482 — 487). — The detection of small quantities of 
sarcolactic acid added to the urine is quite feasible. The method 
employed is described. 

Morbid urines from 30 patients suffering from a variety of diseases, 
■some of which previous observers have stated lead to the excretion of 
sarcolactic acid, were examined always with negative results. 

A ciystalline compound of zinc was, however, obtained, which 
might be mistaken for zinc sarcolactate ; but analysis showed it 
could not be such ; moreover, it contained nitrogen. The chief sub- 
stance present in the crystals is considered to be zinc hydroxyphenyl- 
aoetate, or a mixture of this with zinc hydroxyphenylpropionate ; 
perhaps hippuric acid is present also. W. D. H. 

Action of definitely-related Chemical Oompoxuids on 
Animals, By W. Gibbs and B. T. Rbiohebt (Amer. Ghem, 16, 
443—449 5 compare Abstr-, 1890, 280, 813, 1018 ; and 1891, 1280 and 
1393). — Being obliged to abandon this investigation, the authors 
propose, in this and succeeding papers, to recapitulate and summarise 
the results they have obtained. 

Starting from phenol, the authors find that the substitution of 
hydroxyl for hydrogen atoms does not materially change, but intensi- 
fies, the physiological action, although position-isomerism exerts also a 
marked influence on intensity and sometimes even on the character of 
the action. With the phenols, those having the greatest reducing 
action have generally the greatest physiological action. The substi- 
tution of alkyl-i'adicles for hydrogen changes the mode of physiolo- 
gical action. The substitution of the nitro-group for hydrogen tends 
both to change and intensify physiological action. With mononitaro- 
phenols, the action is mainly on the circulation, and hardly at all on the 
nervons system, and increases from the ortho- to the para-com pound. 
Further substitution of nitro-gronps increases the intensity of action. 
The nit 2 x>benzenes are somewhat similar in action to the nitrophenols, 
but less powerful. The nitranilines all stimulate the peripheral ends 
of the vagi and alter the hsemoglobin of the blood, but have little 
action on the nervous system, so that, in this case, the action of 
aniline (mainly nervons) is completely changed by the introduction of 
the nitro-group. In the toluidiues, the result of the introduction of 
methyl in the aniline is somewhat similar to that of the nitro-group, 
reducing very much the action on the nervous system, and much in- 
<a:eaBing that on the vascular system. L, T. T. 
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^ysiologlGal ActioiL of Hydrazine and Dibenzoyldiamide, 

By P. Boeibsow {Zeit, physiol, OJiem., 19, 499 — 510). — Curtixis 
allowed that hydrazine nnites firmly with aldehyde groups. Hence 
it is important to inyestigate its action on the organism. Loew 
(Ahstr , 1891, 239) has shown that it rapidly kills seedlings, fungi, 
and infusoria. In the present experiments, it was subcutaneously 
injected in dogs. In small doses (0 05 gram of the hydrazine* 
sulphate per kilo, of body weight) it prodnced slight stimulation ; in 
large doses (O’l gram per kilo.) the stage of stimulation was more 
intense, and followed by depression, ending in coma and death in two 
days. Q-iven by the mouth, it produced salivation and sickness. 
The heart went more quickly at first, then slowed gradually and 
became irregular. The respiratory movements reminded one of 
asthma. The temperature of the body sinks. 

The urine was strongly acid, and contained small qnantiiies of the 
unchanged hydrazine, a small amount of albumin, in one case bile 
pigment, and in most cases considerable quantities of allantoin. The 
saliva, which is abundant, also contained allantoin. 

At the autopsy, the most marked sign found was hyperasmia of the 
intestine, liver and kidneys. 

Three experiments were made with bibenzoylhydrazine ; its toxic 
effect is abont five times weaker than that of hydrazine. The 
symptoms differ somewhat from those produced by hydrazine. In 
one experiment, allantoin was found in the urine. The cause of the 
excretion of allantoin is considei'ed to he disordered metabolism pro- 
duced in the liver, so that uric acid is uot formed there normally. 

W. D. H, 


Physiological a.ction of the Compounds of the Cooamer 
Series- By P. Ehrlich and A. Eikhobn (Ber., 27, 1870 — 1873). — 
Cocaine, in addition to its action as an antes thetio, produces a veiy 
marked change in the liver, which is characterised by a gieat in- 
crease in the volume of that organ and a specific degeneration of the 
liver cells (Ehrlich, JDeut med, TTocA, 1890, ITo. 32). This property 
ia not possessed by eegonine, its ethers or benzoyleogonine, whereas 
the ethers of benzoyleogonine (Palck, InauguraUJDiss. Kiel^ 1886^ 
and the ethers of derivatives of eegonine containing other acid 
radicles, such as isatropyl, cinnamyl, phthalyl, phenylacetyl, &c,, 
act on the liver in the same way as cocaine itself. Of all these 
compounds, only the phenylacetic derivative is an anaesthetic, and 
the same relations hold for the d-cocaines. 

Orthochloro- and metanitro-derivatives of both Z- and d-cocaine 
have but little anaesthetic action but produce the characteristic effect 
ou the liver, whilst the metamido-compounds are devoid of both these- 
properties. The metahydroxj-derivatives occupy an intermediate posi- 
tion, having a ve^ slight anaesthetic action, and only producing the 
characteristic action on the liver in large doses. When the acetyl- or 
benzoyl-group is introduced into the amido-group of the amido- 
cocaines, the substances obtained act on the liver but are not anaes- 
thetics, whilst the cocalne-uretbanes are much more powerfid anaas- 
thetii s than coca me itself, and also ha^ e the characteristic aetiou on thfr 
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liver. On tlae other hand, zaetahenzenesnlphamido-iZ-cocaane and d- 
cocahiecarbaniide have no ansBsthetic effect, so that this property does 
not simply depend on the neutralisation of the basic amido-gronp by 
an acid radicle. The colouring matters derived from d-cocame have 
also been examined ; d-cocaineazodimethylaniline hydrochloride only 
produces extremely slight anesthesia, whereas d-cocaSneazo-o-naph- 
thylamine hydrochloride is an anaesthetic, but does not act on the liver. 
The norcocaines have a more powerful anaesthetic action than the 
cocaines themselves, and also act on the liver, but they are much more 
violent poisons. 

The compounds of cocaine with methylic iodide possess none of the 
characteristic physiological properties of the cocaines. 

The power of prodncing anaesthesia is by no means confined to the 
alkaloids of the cocaine series, since it is common to many benzoyl 
and other derivatives of alkaloids, which will form the subject of 
further communications. Au H. 


Chemistry of Vegetable Physiology and Agriculture. 


Composition of Yeast. By P. Guiohaed (Bull, 8oc, Okim,, [3],. 
11, 230—239). — See this vol., ii, 395. 

Constituents of the Nodes and Intemodes of the Sugar 
Cane. By J. L. Beeson (Amer, Chem. J"., 16, 457 — 4}64). — It being a 
belief among sugar planters that the nodes (joints) of the sugar cane 
are the main source of the reducing sugars contained in the expressed 
juice, the author has investigated the subject. The nodes and inter- 
nodes of a, ripe growing canes, 6, dead canes in varying stages of 
decay, and e, canes where the node-eyes were in different stages of 
devdopment or germination were examined. The results obtained 
were as follows. The juice expressed from the nodes of the cane is 
quite different from that of the intemodes. That from the nodes is 
highly coloured, gives a heavy precipitate with basic lead acetate, 
and a heavy coagulum on boiling ; that from the intemodes is clear, 
light in colour, gives only a small precipitate with lead acetate, and 
no appreciable coagulum on boiling. The juice from the nodes con- 
tains markedly less (in ripe growing canes from about one- half to 
one-tenth) reducing sugars, more solids not sugars, and more ooagu- 
lable substances. The fibre of the nodes contains more proteids, smd 
more insoluble carbohydrates not sugars, which readily pass into 
reducing sugars. As the cane deteriorates (decays), reducing sugars 
are formed more rapidly in the nodes than in the intemodes^ and 
probably glucose is the first visible product of plant assimilation by 
the young cane. The author believes that these facts can be best 
explained by the hypothesis that the physiological function of the 
node in the cane is similar to that of the seeds in fiowering plants, 
namely, to store food in the region of the germinating eye for the 
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use of tlie young plant before it Has taken sufficient bold of tbe earth 
to draw snstenance from tbe atmosphere and soil. This hypothesis is 
confirmed by the fact that the isolated nodes of the sugar cane when 
planted will germinate and grow to maturity. If this hypothesis is 
correct in the case of the cane, it may be true also in the case of 
other plants which propagate fi’om the nodes. L. T. T. 


Analytical Chemistry. 


Detection of Hydrochloric acid. By A. Yillters and M. 
Fatolle (Gompt, rend,, 118, 1152 — 1154, and 1204 — 1206). — The 
method is based on the fact that, with an acid solution of aniline, 
iodine produces no apparent reaction, or yields a colourless, soluble, 
substitution derivative, bromine forms a white, insoluble, substitution 
derivative, whilst chlorine forms products which are black, and in- 
soluble with a large proportion of the gas, and with a small propor- 
tion are violet-r^ when warm, and blue when cold, gradually 
changing to red. 

The aniline solution whilst acid must not contain a large quantity 
of an inorganic acid. The following solufcioQ answers well, and can 
be kept unchanged for a long time in yellow glass flasks ; colourless 
saturated aqueous solution of aniline, 400 c.o.: srlacial acetic acid, 
100 C.C. 

The liquid, previously concentrated or diluted to 10 o.c., is placed 
in a small flask, and 5 c.c. of a mixture of equal volumes of sulph- 
nrio acid and water is added, and then 10 c.c. of a saturated solution 
of potassium perm^ganate. The flask is gently heated, and the gas 
evolved is passed into 3 — 5 c.c. of the aniline solution contained in 
a tube surrounded by cold water. The reaction will detect 0*001 gram, 
or even 0*0005 of hydrochloric acid when mixed with 1000 parts 
of bromine or iodine, but the presence of a considerable quantity of 
bromine reduces the delicacy of the reaction, in consequence of the 
formation of bromine chloride. 

In presence of bromine, the halogens are precipitated in the form 
of^ silver salts, and the precipitate is digested for some time with a 
mixture of 10 vols. of water and 3 vol. of ammonia solution. Silver 
iodide IB not dissolved at all, silver bromide is dissolved only very 
slightly, whilst the silver chloride is dissolved more or less completely. 
The reduction of the filtered liquid by means of zinc or magnesium 
and an acid, does not give very satisfactory results, and it is best to 
expel tbe ammonia completely by boiling, and then add hydrogen 
sulphide. The filtrate is afterwards boiled and concentrated to 
1UC.C. 

Ordinary corks should not be used in the construction of the appa- 
ratus, and the oxidation should take place in a flask provided with a 
glass stopper, and with a delivery tube attached by fusion. 



ANAIiYTIOAIi CHEMISTRY. 


397 


When cyanides are present, cyanogen chloride may be formed, but 
hydrocyanic acid is easily expelled by heating with dilute snlphnric 
acid. In the case of complex cyanides, the liquid must first be dis- 
tilled with sulphuric acid until vapours of the latter begin to pass 
over, mixed with water, and again distilled, the two distillates being 
afterwards mixed, and concentrated by evaporation. 

When the halogens are not precipitated as silver salts, ammonium 
salts, if present, may interfere, in consequence of their well known 
reaction with chlorine. Ammonium compounds can, however, easily 
be expelled. C. H. B. 

Estinoation of Sulphur in Pyrites, By T. S. Gladding («7. 
Amer. Ghem. 16, 398 — 404). — The author recommends the fol- 
lowing process. 1 gram of the finely powdered and dried ore is 
introduced into a bealcer and mixed with 10 c.c. of bromine solution 
(50 c.c. bromine, 78 grams potassium bromide, in 500 c.c. of water), 
and allowed to remain 10 minutes in the cold, when 10 c.c. of nitiic 
acid is added. The beaker, which must have a glass cover on it, is 
put into a water-bath, which is then slowly heat^ to boiling ; when 
solution is effected, the liquid is evaporated to diyness. The contents 
are moistened with 10 c.c. of hydrochloric acid, the cover is once 
more put on, and when violent action has ceased, the whole is evapo- 
rated to dryness once more; the residue is now moistened with 
1 C.C. of hydrochloric acid, and then digested with 60 c.c. of hot 
water until completely dissolved. The filtrate is precipitated hot, 
with a slight excess of ammonia, the precipitated ferric hydroxide is 
washed six times with hot water, and the filtrate, after adding a 
slight excess of hydrochloric acid, is precipitated, while boiling, with 
harinm chloride solution (10 per cent,). 

The ferric hydroxide may retain a trace of sulphuric acid, but this 
may be recovered by dissolving it in dilute hydrochloric acid and pre- 
cipitating with barium chloride. One filter will do for the two 
precipitates. L. de K. 

Colorimetric Estimation of Ammonia. By L. Ilosvay db 
Nagt Ilosva (Bull, Soc, OMtn,, [3], 11, 216 — 226). — The author 
recommends the employment of Wolff's colorimeter for the estimation 
of small quantities of ammonia. Frommodorff’s method is the best 
for the colorimetrio determination of nitrous acid ; the estimation of 
nitric and nitrous acids hy reduction to ammonia by distillation with 
metallic iron, is only accurate if the iron is pure. Full directions for 
carrying out the vaiious operations are given. W. J. P, 

A Wet Method for Estimating Nitrogen in Nitrates and in 
Nitro- and Nitroso-Compounds. By M. Kruger (Per., 27, 
1633 — 1636). — 0*2 — 0*3 gram of the substance to be analyst is mixed 
with 20 ac. of water (or of alcohol, if it is insoluble in water), 10 c-c. 
of a strongly acid solution of stannons chloride in hydrochloric acid, 
and 1*6 gram of tin, best obtained by precipitating a solution of stan- 
nous chloride with zinc. The mixture is heated with a small fiame 
until all colour has disappeared and the tin is entirely dissolved. It 
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is then cooled (or the alcohol, if any was nsed, is evaporated), treated 
with 20 c.e. of stroBg snlphnric acid, and heated nntil copious funaes 
of sulphuric acid are evolved. In the case of a nitiate, it is now only 
necessary to make the solution alkaline and distil off the ammonia. 
In the case of a nitro- or nitroso-compound, an amido-derivative will 
now he present, and this must first be oxidised as described in this 
vol., ii, 268 (where 0*2 — 0*8 is a misprint for 0*2 — 03 gram). The 
results are accurate. If the substance is volatile with steam in acid 
solution, it must be heated very gently on the water bath with the tin 
and stannous chloride until the reduction is complete. It is even 
better to carry out the reduction in a sealed tube at 100®. 

C. F. B. 

Estimation of very small Quantities of the Nitrogen acids.. 
By G. Ltogb and A. Lwofp (Zeit angw. CJtem, 18945, 34j6— 850). — 
Estimation of Nitric acid. — This may be accurately effected by a colori- 
metric test. 0 2 of brucine is dissolved in 100 c.c. of pure snlphuric 
acid. 0*0721 gram of potassium nitrate is dissolved in 100 o.o. of 
water and 10 c.c. of this is diluted to 100 c.c. with strong 
sulphuric acid. 1 c.c. of the nitrate solution to be tested is mixed 
with 1 c.c. of the brucine solution and diluted with sulphuric acid, 
to 50 c.c. ; a red colour makes its appearance, but cannot be tahen 
jidvantage of. The contents are temporarily put into a beaker and' 
heated to 70 — 80®, which will change the colour to a permanent 
greenish-yellow. Trial experiments are now made with the standard 
nitrate solution, until the same tint is obtained, when the operation is^ 
finished. Contrary to general belief, the reaction is not interfered 
with by the presence of a nitrite. 

Estimation of Nitrous acid in Commercial Sulphuric add. — 1 c.c. of 
Griess’s reagent is put into each of a pair of Nesslerizing tubes and 
mixed with 40 c.c. of water and 5 grams of sodium acetate. To the 
contents of the first tube 1 c.c. of the suspected acid is added and to 
the other, without delay, 1 c.c. of a standard nitrite solution, prepared 
by dissolving 0*0493 gram of pure sodium nitrite in 100 c.c. of water 
and diluting 10 c.c. of this to 100 c.c. with pure snlphuric acid. The 
reddish colours may be compared after any convenient time, but it is 
best to wait five minutes. 

The authors prepare Griess’s reagent as follows: — 0*1 gram of 
white a uaphthylamine is boiled for 15 minutes with 100 c.c. of water 
and mixed with 5 c.c. of glacial acetic acid. The solution is then 
mixed with 1 gram of sulphanilio acid dissolved in 100 c.c. of water, 
and the mixture preserved in a well corked bottle. If, in course of 
time, it should become rather too red, it may be decoloribed by 
shaking it with zinc dust. L. bu K. 

Estimation of Phosphoric acid. By S, "W. Johnson ( Jf . Amer. 
Chem. Boe.^ 16, 462 — ibS), — The author states that although the 
citrate method genei-ally gives good results, this is only caused by a 
fortunate compensation of errors, the magnesia precipitate being con- 
taminated with lime and also with iron and alumina, whilst the filtrate 
retains notable quantities of phosphoric acid. 

As regards the molybdate precipitatiou, the process generally gives- 
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results whicli are too high, and if an effort he made to prevent this by 
adding more nitric acid the resnlts will be too low, unless the filtrate 
is farther digested with more molybdate solution. L. de K, 

Estimation of Silica in Blast Furnace Slag. By P. W. Snirtn 
{J. Amer, Chem, Soc ^ 16, 501 — 502). — The author points out that 
spinel is not decomposed by the usual alkali carbonate fusion, and 
1 emains in consequence with the silica. It is, therefore, never safe to 
omit the treatment of the weighed silica with sulphuric and hydro- 
fluoric acids to ascertain its purity. 

Spinel may be detected by repeatedly boiling slag with hydrochloric 
and hydrofluoric acids, followed up by boiling with sodium carbonate. 
It is then left behind as a crystalline powder. L. be K. 

Sources of Error in Potash Estimations. By IT. Eobinson 
(t7. Amer. Ghem. flfoc., 16, 364 — 372). — The determination of potash 
in commercial potash salts or fertilisers is, as yet, in a somewhat un- 
satisfactory state. The anthor points ont a few sonrces of error. In 
the Lindo-Gladding process, for instance, error is introduced by the 
action of the solntion of ammonium chloride on the precipitated 
potassium platinochloride, a slight double decomposition taking place, 
home potassinm going into solution and a corresponding amount of 
ammonium passing into the precipitate. 

In the StassfuH or German method of analysis, the sulphates 
which are present are decomposed hj means of barium chloride ; the- 
author calls attention to the large amount of potassium which is carried 
down, by occlusion, as he calls it, hy the barium sulphate, and is not 
completdy removed hy washing. li. be K. 

Blectrol3rtic Analyses. By F. Eudobff (Zeit angw. 1894,. 

388 — ^389). — ^The present paper (compare Abstr., 1893, ii, 305, 391) 
deals mainly with the separation of mercnry from other metals. 

Mercury from Oadmzum, — ^The liquid is mixed with 2 c.c. of nitric 
acid (sp. gr. 1'2) and diluted to 120 c.o. It is then electrolysed with 
two Meidmger cells. If the cadmium largely preponderates, 5 c.c. of 
acid is added. After about eight hours, the mercury will have com- 
pletely separated. 

Mercury from Zinc, — The metals may be in the form of chlorides or 
nitrates. The neutral solution is mixed with 1 c.o. of nitric or 
10 drops of sulphuric acid, diluted to 120 c.c., and electrolysed with 
two or three cells. If four cells be used, some zinc is also deposited. 

Mercury from Ivon, — The liquid is mixed with 4 — 5 drops of sulph- 
uric acid, diluted to 120 c.c., and electi*olysed with two or three cells. 

MerciD'y from hiclcel, — The liquid is mixed with 6 drops of sulph- 
uric acid, diluted to 120 c.c., and electrolysed with two or three cells. 
The mercury is completely precipitated in the course of a niaht. 

Mercury from Manganese, — The liquid is mixed with 3 drops of 
10 per cent, sulphuric acid, diluted to 120 c.c., and electrolysed with 
two cells. The amount of manganese should not exceed 0*03 gramy 
otherwise it will not firmly adhere to the -h electrode. It separates 
as hydrated manganese dioxide. L. be K, 
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Valuation of Zinc Dnst. By 0. Bach (Zeit. cmgw. Ghem., 1894, 
•291 — ^292). — 1 gram of the sample is placed in a flask containing a 
little water and a small cylinder fllled with a sufficiency of sulphuric 
acid ; the flask is fitted with a doubly perforated india-rubber cork, 
through which pass two glass tubes bent at right angles, one of 
which reaches nearly to the bottom of the flask, and is in connection 
with a carbonic anhydride apparatus, whilst the other is connected 
with a delivery tube leading to a burette filled with, and standing 
over, 10 per cent, aqueous soda. Carbonic anhydride is first passed 
until all the air has been expelled, and, after connecting the delivery 
tube with the burette, the sulphuric acid is made to run into the 
flask. After the action has ceased, more carbonic anhydride is passed, 
until the volume of gas in the burette no longer increases ; the 
burette is transferred to a large cylinder filled with water, and, after 
levelling, the volume of hydrogen is read off and corrected for tem- 
perature and pressure. The calculation may be avoided by using 
Dietrich’s tables. L. db K. 

Analyses of Zinc, Zinc Dust, Zinc Ores, &e. By F. Meyer 
{ZeU. angw. Glt£m,, 1894, 391 — 395). — Estimation of Zinc in Ores , — 
0*5 gram of the dry, powdered sample is treated as usual with 10 c.o. 
of nitrohydrochloric acid, and after the excess of acid has been ex- 
pelled by heat, the residue is -taken up with 10 c.c. of bihydrated 
sulphuric acid and heated until sulphuric fumes appear, so as to 
separate the lead. When cold, the mass is dissolved in 60 — 80 c.o. of 
hot water, and boiled with 10 o.c. of solution of sodium thiosulphate 
(1 — 8) to precipitate any copper, cadmium, <fcc. ; after filtering, any 
iron is oxidised by adding 5 o,c. of nitric acid, and the liquid is boiled 
to better separate the sulphur. Iron and alumina are now precipi- 
tated by the addition of 30 c.c. of ammonia, and, when cold, 20 c.c. of 
bromine water is added to remove any manganese. The precipitate 
is collected, redissolved in acid, and reprecipitated with ammonia 
and bromine water to firee it from zinc ; the united filtrates are then 
made up to 500 c.c., and an aliquot pai't titrated with sodium 
sulphide (Schaffner’s process). 

process is also applicable to the analysis of spelter, zinc fume, 
zinc dust, and zinc white. Sulphur is best estimated by Lunge’s 
process (oxidation by nitric acid and potassium chlorate, removal of 
iron by ammonia, and precipitation of the sulphuric acid by barium 
chloride). L. ub K. 

Analytical Properties of Iron Phosphide and Phosphate. By 
L. M. Dennis and B. S. Cushman (X Amer, Ghem, Soc,^ 16, 477—485). 
— The authors prepared iron phosphide by decomposing ferrous 
chloride at a red heat by hydrogen phosphide. Contrary to expectar 
tion, the product gave analytical results corresponding with the 
formula FeP, and not FesP*. It has been proposed to effect the 
separation of iron phosphide from iron phosphate by means of a 
current of chlorine at a white heat, but, although i>his method behaves 
admirably for the simple substances, the authors found it quite 
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imsuited for an analjsis of a mixture. Other methods of analysis 
were also found to be nnsatisfactory. L, de K. 

Estiinatiozi of Nickel by means of Mercuric Ammonima 
Cyanide. By F. W. ScHm)i (Ber., 27, 1624—1627 ; compare this 
voL, ii, 160). — The solution of nickel salt is mixed with ammonium 
nitrate in excess, and ammonia added until the liquid is coloured 
pale blue ; it is then boiled, and the nickel precipitated with hydrogen 
sulphide solution in excess. The nickel sulphide may readily be col- 
lected on a filter, and is as stable in air as cupric sulphide. After 
washing with hydrogen sulphide solution, it is converted into oxide 
by the action of mercuric ammonium cyanide, in the manner pre- 
viously described (Zoc. cit). The results of determinations given 
in the paper, made by the author and others, agree closely with the 
theoretical. The action of ammonium nitrate in facilitating the pre- 
cipitation of nickel sulphide is not unique, but is analogous to the 
action of other neutral salts, such as sodium chloride, potassium 
iodide, magnesium sulphate, <fcc., on the yellow solution of oxythio- 
arsenious acid, or on the orange-red solution of thio- or oxythio-anti- 
monious acid ; these appear to be colloidal solutions, which the neutral 
salts coagulate. The author’s previous suggestion (Zoc. ciL)^ that 
mercuric ammonium cyanide would be found to decompose natural 
sulphides, is confirmed, so far as regards copper pyrites, which is quickly 
converted into a mixture of ferric and cupric oxides ; the same result 
is attained by carefully roasting the finely-divided mineral in a porce- 
lain crucible. J. B. T. 

Separation of Titanixun jGrom Iron. By C. BaskbbvuiLe (<L 
Amer. Chem. Boc., 16, 427 — 428). — ^The separation of titanium from 
iron, by means of snlphurons acid, has been confined to their sulph- 
ates. The process is tedious, and often unsatisfactory. 

The author has, however, found that the separation is rendered 
easy and accurate when the chlorides are acted on. Sulphates may 
be changed into chlorides by precipitating vnth ammonia and redis-< 
solving in hydrochloric acid, the excess of which is then again 
neutralised. L. de K. 

Estimation of Zirconiimi by means of SnlphtiroTLS acid. 
By C . Baskeevillb (J". Amer, Ohem. Soc.^ 16, 476 — 476). — ^The author 
has found that zirconium may be accurately estimated, and even 
quantitatively separated from iron and alumininm by boiling vrith 
sulphurous acid, but the reaction only succeeds when the metals exist 
as neutral chlorides. If, as usually happens, the salts exist as acid 
sulphates, these must be first converted into chlorides by precipitat- 
ing with ammonia and carefully redissolving in hydrochloric acid. 
Iron is titrated in the filtrate from the zirconium. The test-analyses 
prove the great accuracy of the process. L. ns K. 

Quantitative Analysis of Natural Gas. By F. 0. Phillips 
(Amer. Ohem. J., 16, 412 — 416). — As in natural gases higher members 
of the paraffin series than methane may he presenl^ the Bunsen 



402 


ABSTRACTS OF CHEMICAL PAPERS. 


method of analysis is difficult, if not impossible. The author, in his 
'W'ork (this vol., ii, 887), has substituted with advantage combustion 
of the gases over copper oxide. After determining the carbonic 
anhydiide, olefines, <fcc., in the usual way, a given volume of the 
residual gas is slowly passed from a graduated and specially an^anged 
pipette, over red-hot copper oxide in a combustion tube, and the water 
and carbonic anhydride formed, are absorbed, and weighed in the 
usual way. Before combustion, the tube is washed out with pure 
nitrogen, and afterwards, first with nitrogen, and finally with air- 
The nitrogen is determined by a modification of the usual volumetric 
combustion method. In this way the volume of the paraffin and the 
weights and ratio of the contained carbon and hydrogen are deter- 
mined. This gives some indication of the composition of the gaseous 
paraffins present, and valuable data are obtained for determining 
the heating value of the gas. L. T. T. 

The lodine-Absoiptiaii of some of the Rarer Fatty Oils. 
By J. A. BiOELOFSEn (Amer, Ghem, 16, 467—469). — The iodine 
absorption figures for about 50 vegetable^ and animal oils (mostly 
rare, and previously undetermined) from trustworthy sources, were 
determined by the Hubl method, as described in Allen’s “ Commercial 
analysis,” and the results and descriptions of the oils are given in the 
paper, L. T. T. 

Estimation of Bosia Oil in Mineral Oils. By P. C. ITcIlhikey 
(J. Amer. Ckem. 8oc.^ 16, 385 — 388). — ^After describing various pub- 
lished processes for effiecting the separation, the author finally recom- 
mends the following method. 50 c.o. of nitric acid of 1*2 sp. gr. is 
heated to boiling in a 700 c.o. flask, and after removing the source of 
heat 5 grams of the suspected oil is added. The fiask is then heated 
on the water-bath, with frequent shaking, for about 20 minutes, 
when about 400 c.o. of cold water is added. After cooling, the 
liquid is shaken with 50 c.c. of light petroleum, which dissolves the 
oil which has not been acted on. The liquid is now carefully poured 
oS from the resinous matter into a separator, and, after settling, the 
aqueous portion is drawn offi, and the petroleum poured into a fared 
fi^k. The fiask containing the resin is rinsed out with some more 
light petroleum which is then also introduced in the tared fiask. After 
distilling offi the solvent, the oil is weighed. It most be remembered 
■that even pure mineral oils lose about 10 per cent, of their weight 
by the nitric acid treatment. The test-analysis is very satisfactewy. 

L. DE K. 

Estimtation of Ziecithia in Plants. By B- v. Bitto (2kit 
jpiliysiol. Chem^i 19, 488—498). — If any vegetaHe tissue is extracted 
fiirst with ether, and then twice with alcohol, each extraction laaffng an 
hour, only a p^ of the lecithin goes into solution. It is necessary, 
after extraction with ether, to extract with boiling etbylic alcohol 30, 
or with methylic alcohol 20 times at least. Each extraction should 
last 8 — ^10 minutes, never longer than a qo^rter of an hour. 

W* D. H. 
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AlkaloM-like Eeaotioiis of Acetanilide, By E. Sohab {Arch. 
JPharm.^ 232, 249 — 261). — ^Many of the colour reactions of acet- 
anilide are similar to those of the common alkaloids ; the author has 
made a comparative study of these, and tabulates his results for 
analytical purposes. W. J. P. 

Estimation of Cystin. By P. Borissow (^ZeiL physiol. Ohem., 19, 
511 — 520). — Breuzinger showed that cystin hydrochloride formed 
with mercuric chloride an almost insoluble crystalline compound. In 
the present research some experiments are recorded in which an 
attempt was made to estimate cystin in a similar way. In aqueous 
solutions, fairly good results were obtained, if a number of pre- 
cautions are observed, which are fully described. In urine, how- 
ever, the diJB&culties do not appear to have been satisfactorily over- 
come ; the experiments made are described in full. W. D. H. 

Estimation of Nicotine in Tobacco. By G. Hbitt (Arch. 
Fharm.y 231, 658—663). — ^Having reviewed the methods which have 
been snggested for the estimation of nicotine in tobacco (Abstr., 
1892, 771; 1893, ii, 504), the author concludes that Kissling’s 
method (compare Vedrodi) is the most generally applicable. By 
adopting Pezzolata's method for separating nicotine and ammonia 
^Abstr., 1893, ii, 504), he has proved that when anhydrous ether is 
employed in Kiting’s method, a distillate which is free from ammo- 
nia is obtained. 

Pezzolata’s suggestion that magnesia should be used as the base for 
the liberation of the nicotine was found to be valueless in the author's 
bands. It is pointed out that not only does ammonium sulphate par- 
tially dissociate during the evaporation in Pezzolata’s method, but also 
the nicotine sulphate. Acid nicotine sulphate is, however, free from 
this fanlt, so that care must be taken that the base is converted into 
the acid salt. A. G. B. 

Bapid Titration of Xantho-uric Compoxmds in ITrine. By 
G- DenigIis (Bull. 8oc. GJiim., [3], 1^ 226—230). — The xantho-uric 
compounds (uric acid, xanthine, djc.) in urine are usually determined 
by Haycraffc’s method, which consists in adding ammoniaoal silver 
nitrate and sodium hydrogen carbonate or a magnesium salt, and 
determining the amount of silver in the precipitate. The complete 
filtration of the silver salt is, however, a very long process; the 
author therefore determines the silver remaining in an aliquot part 
of the filtrate, and thence deduces the amount of silver precipitated. 

A solution (A) is made by dissolving 150 grams of ammonium 
chloride and 100 grams of magnesium chloride per litre in strong 
ammonia, and mixing the resulting solution with an equal volume of 
decinormal silver nitrate solution. Another solution (B) contains 
10 grams of pui^e potassium cyanide and 10 c.c. of strong ammonia, in 
$00 C.C of water , it is standardised by the usual process. The titra- 
tion of the urine is carried out by adding to 100 c,o., 25 c.o. of solu- 
tion A ; the liquid is then filtered, and 20 o.c. of solution B, and a few 
drops of 20 per cent, potassium iodide solution containing 2 per cent. 
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of ammonia are added to 100 c.c. of the filtrate. The liquid is then 
titrated with IT/IO silver nitrate solntion, nntil a persistent tnrbidity 
is obtained. Prom the results, the quantity of xantho-uric com- 
pounds present may be readily calculated as uric acid. The process is 
applicable to urines containing albumin, but any iodide present must 
be removed by adding 1 c.c. of nitric acid and 20 c.o. of K/IO silver 
nitrate to 100 c.c. of the urine ; the excess of silver nitrate is then 
precipitated by sodium chloride, the solution made up to 200 c.o. with 
water, and filtered. The uric acdd is then determined in 100 c.c. of 
the filtrate by the process described above. 

Test analyses gave very good results. W. J, P. 

Oompositioii and Analysis of Yeast. By P. G-uichasd (BuU, 
Soc. OMm., [3], 11, 230 — 239). — ^The author gives a summary of 
analyses of yeast made by various chemists. 

Recently pressed yeast always loses about 72 per cent, of water at 
120®, or by standing over sulphuric acid or calcium chloride ; as it 
dries, the yeast loses its fermentative properties, but regains them 
under favourable conditions. The density of the yeast cells is about 
1*181 at 16®, and was determined by shaking with a mixture of alcohol 
and chloroform, and adding one or other liquid nntil the yeast 
neithei’ rose nor sank. Light petroleum extracts 1*4 per cent, of 
fatty matter from the dried yeast, which also contains 6*7 — 7*2 per 
cent, of ash. The author describes a new apparatus for determining 
the fermentative power of yeast. W. J. P. 
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InfLuence of Position-Isomerism on the Rotatory Power of 
Optically Active Compounds. By H. Goldschmidt and S. Feetod 
(Zeit. plvysikal Ohem., 14, 394—408). — The molecular rotatory power 
was determined for a number of isomeric compounds, chiefly deriva- 
tives of phenylcarbamic acid, and of dextrorotatory carvoxime. The 
results are contained in the accompanying table. 


CoiopoimcL 


Specific 

rotation.] 


Amyhc phenyloarbamate, CHMeEt*0«0O*J3’H*0<iH5 

Amylic orthotolylcarbamate, CHMeEt’O-CO-NHCyH; 

Amylicznetatolylcarbamate, „ 

Amylic paratolylcarbamate, „ 

Menthylic phenyloarbamate, OioHig-O-OO-NH CgHs. 

Menthy lie orthotolylcarbamate, OioHi 9 * 0 *CO*NH* 07 B [7 

Menthylic metatolylcarbamate, „ 

Menthylic paratolylcarbamate, „ 

Oarbamlidooarvoxrme, OioHivNO-OO-NH-CgHj 

Garborthotolnidocarvozime, CioHu‘NO’ 00 -NB[«C 7 H 7 . 

OarbometatolmdocaiTOxime, „ 

C^bopaiatolnidooarToxime, „ 

Benzoyleaivoxime, OioHu*S"0«CO*OeH6. 

OrthotoluylcaiToxime, CioHx4-NO*00«C7B^ 

Metatoluyicarvoxime, „ 

Pamtolaylcarroxime, „ 

Phenacefylcarroxime, „ 

Orthobromoben 2 oylc€tm)xime, CioHi4'NO*CO>C6H4Bp 

Metabromobenzoylcarroxime, „ 

Parabromobenzoylcarvoxime, ,, 

Orthonitrobenzoylcarvoxime, CiqHu'KO CO'CjHi'K’O^ 

hCetanitrobenzoylcaiToxime, „ 

ParanitrobenzoylcaiTOxime, „ 


+ 4 - 19 " 
+ 2-66 
+ 3*86 
+ 4*47 
- 77*21 
- 65*88 
- 71*43 
- 72*30 
+ 81*67 
+ 27*40 
+ 29*79 
+ 30*76 
+ 26*64 
+27 *08 
+ 26*86 
+ 23*44 
+ 40*63 
+ 25*96 
i + 18-24 
+ 14*90 
± 0*0 
+20-68 
1 + 17-33 


Mol. 

rotation. 


+ 8 * 67 ® 

T 6 *88 

+ 8*51 
+ 9*88 
-212 *33 
-190 *39 
- 206*44 
- 208*94 
+ 89*94 
+ 81*65 
+ 88*77 
+ 91-64 
+ 71*66 
+ 76*64 
+ 76*01 
+ 66*34 
+ 114*98 
+ 90*34 
+ 68*48 
+ 61*86 
± 0*0 
+ 64*94 
+ 64*42 


It is noticeable that in most cases the value of the meta-compound 
falls between those of the ortho^ and para-compounds, and that in 
the three last series of compounds the difference between the values of 
the meta- and para-componnds is approximately constant, namely 
3‘42; 3*34; 3*45 (^.e. for specific rotation). L. M. J. 

An Electrode Sensitive to Light. By H. Luggin (Zeit 
physical OJiem,^ 14, 385 — 393). — The author describes a form of 
electrode considerably more sensitive to light than any employed ly 
previous investigators and gives a few details of its constructioit. 
It consists of a platinum plate covered with bromide of silver, and, 
when nsed, is paired with a similarly coated silver electrode in a 
dednormal solution of potassium bromide. The rise of potential is 
determined by a qna&ant electrometer, and in some experiments 
VOL. ixn. ii. 3§ 
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exposure to difEosed dayliglit caused an increase of potential of 0*42 
volt. The experiments show that when illuminated by weak light 
the rate of rise of potential is uniform and represented by a straight 
line until a maximum value is reached, after which it remains con- 
stant, or may fall slightly. With a stronger light, the rate of increase 
is more rapid, but the final value is not greater, the rate, however, is 
not directly proportional to the intensity of the light, but is propor- 
tionally less than for weak lights, whilst it is also lowered by pre- 
vious exposure to a powerful light. Continuous and intermittent 
lights of the same mean intensity appear to have the same 
efEect. The sensitiveness of the plate, however, does not remain con- 
stant, but, even after long rests, very different potential-increases 
are obtained with the same light. L. M, J. 

Electrolysis and Polarisation of Mixtures of Salts. By L. 
HoxjIiLEVIGUE (Ann, Ghim, FTiya,, [7], 2, 361 — 384). — According to 
Bnff, when a mixture of two salts is electrolysed there is always a &t6d 
ratio between the amounts of each decomposed by the current, and this 
ratio is independent of the strength of the current used. In a former 
paper (Ahstr., 1890, 678) the author has shown that BufiTs law is 
not strictly true, but is complicated by the probable occurrence of 
secondary actions, and further that if the secondary action is sup- 
posed to be proportional to the time, the ratio should be a hyperbolic 
iunction of the intensity of the current. In the present paper, it is 
shown that in the electrolysis of mixtures of zinc and copper sulphates 
the ratio Zn : On deposited does actually increase with the current 
and is a hyperbolic function of the intensity. Buffos law is therefore 
only approximatd.y true when the intensity of the current is suffix 
ciently great. 

In the electrolysis of mixtures of variable composition, it is found 
that the weight decomposed of the more readily electrolysable con- 
stituent increases regularly with the amount in which it is added to 
the mixture, except when the total amount present is very szoall. 
Thus, if to a fixed amount of zinc sulphate, copper sulphate is 
added iu amounts which increase in arithmetical progression, and the 
mixtures are electrolysed under comparable conditions, the weight 
of copper deposited also increases in arithmetical progression. 

The polari^tion produced in a mixture of two salts depends on the 
nature of the oonstitnents, even when only one of them would undeorgo 
electrolysis. It diminishes in proportion to the weight of the xnoire 
electrolysable constituent introduced into the mixture, except when 
the actual amount present is but small. Lippmann’s law of the 
depolarisation of an electrode placed in a mixtmo containing one of 
its own salts only holds for very small currents. 

The anthor shows that there is a theoretical relationship between 
the nature of the deposits produced by electrolysis and the corres- 
ponding polarisation. H. C. 

Electrical OondncMvity of Forznio Aci<L By Y. Sapojnikofp 
(/. Russ, Chem, 8oc,y 25, 626 — 631). — The electrical resistance of 
pure formic acid as determined by Hartwig appeared much too small 
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and was attributed by the author to the presence of considerable 
quantities of water in the acid. He therefore attempted to remove 
these as completely as possible, but found that, by recrjstallisation, he 
could not obtain an acid melting above 8*4®. The conductivity of 
this acid, however, although it still contained traces of water, was 
only one-sixteenth of the conductivity of Hartwig’s acid, namely 
0-4 X 10 at 18*8° J. W. 

Constitution of Inorganic Compounds. By A. Werxer and 
A. Miolati ^Zeit jphysikal, Ohem.^ 14, 506 — 521). — The molecular 
conductivity of complex inorganic compounds, chiefly the double 
compounds of ammonia with salts of platinum, cobalt, <S:c , is employed 
as a means for elucidating their constitution. The salts may be 
divided into four groups, namely those in which the complex group 
is united with one, two, three, or four univalent ions respectively. 
The molecular conductivity (Miooo) for the membei’s of those groups 
which were examined gave the following results ; — (i) 96*7 — 108*5, 
(ii) 284*4 — 267*6, Cni) 388*8—426*9, (iv) 522*9 (only one examined). 
The variation is greatest in the higher groups owing to less simple 
splitting into ions, but the difference between members of different 
groups is well marked, that is, about 340. The molecular conduc- 
tivities of a large number of compounds are recorded and in a few 
cases depicted graphically. Changes in constitution, such as from 
purpureo- to roseo-salts, &c., by absorption of water, are indicated by 
increase in the oondnctdvity, more or less rapid, according to the 
rate of hydration. The anthor then points out that dichrocohalt 
chloride (this voL, ii, 51) has a molecular conductivity at 1° of 108*1, 
and muse, therefore, he regarded as containing one chlorine ion, not 
three, as Jorgensen considered, but that, on standing, the compound 
passed by hydration into the compound with three chlorine ions. 
The effect of the substitution of water for ammonia in these classes 
of salts is also considered, and a table given. (Abstr., 1893, ii, 507.) 

L. M. J. 


Determinatioii of Transitioii Temperatures. By E. Cohen 
and G- Bbbdig (Zeit jpJiydJcal. Ohem., 14, 635 — 547). — The method 
described by Cohen (Abstr., 1894, ii, 340) is frequently inapplicable, 
owing to one of the saturated solutions becoming super-cooled and 
not changing at the transition temperature. A slight alteration in 
the apparatus is therefore made, so that instead of two saturated 
solutions, one only is employed, the other electrode being immersed 
in an nnsaturated solution of the compound. At the transition 
temperature there must be a sudden change in the temperature oo- 


efficient of the electromotive force, that is, in the value of — . The 

dT 


apparatus employed is fully described, and experiments made with 
sodium sulphate are recorded. Curves are plotted with electromotive 
force as ordinate, and temperatures as abscissae, and in each case 
sudden breaks are seen at the temperatures (1) ^*8°, (2) 33*0*^, aud 
(3) 32-9“ respectively, the mean, 83*2®, agreeing satisfactorily with 
Cohen’s previous determination, 32’8°, and with those of otW 


32—2 
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observers by other methods. The value of is also calcu- 

lated accordiBg to the equation ^ 

where W 3 and Wi are the heats of solution above and below To, n 
the migratiou rate of the sodium ion, and &o the number of molecules 
of water per molecule of the salt. Where two saturated solutions 

were employed, the value ^ has also the same value, and in both 


cases the calculated and observed result agreed well, thus — calculated 
(fB 2 __ 1 


1 . 0 . ”-“2 


dT 


= - 1*5 miUivolts. 


L. M. J. 


Modifications of Beckmann’s Ebnllioscopic Apparatus. By 
0. E- Line BARGEE (Ohem, Kews, 69, 279 — 280). — To obviate the 
difficulties hithei‘to experienced when introducing the substance into 
the boDing soh ent in the Beckmann ebnilioscopic tube, the author 
does away with the side tube, fuses a piece of wider tubing on to the 
month, and fits this with a cork to take the thermometer and the end 
of the condensing tube, which is only 190 mm. long and 12 mm. in 
diameter, and being set upright, permits of any substance being 
dropped into the boiling solvent without risk of adherence to the 
sides. To minimise any escape of solvent during an experiment, the 
author suspends a small gilded copper surface condenser in the con- 
densing tube, or closes the top of the latter with a cork carrying a 
small tube closed below and terminating above the cork with a 
capillary ; in this tube some of the solvent is placed, and in the side of 
the tube, just above the liquid and below the corlc, is a small per- 
foration, so that any vapour escaping condensation has to pass by the 
perforaiion thi*ongh this tube and capillary, before reaching the open 
air, and is therefore effectually condensed by the atmosphere already 
saturated with the vapour, and overfiowing through the perforation 
is retnmed to the solntion. D. A. L. 

ThexmodyiiainiGal Derivation of the Law of Van der Waals. 
By G. Bakkee (ZeiV. physikal, Ohem,, 14, 456 — 466), — The author 
starts with three axiomatic propositions, namely, ( 1 ) that however high 
the temperature, the deviations from Boyle’s and Gay Lussao’s laws 
are finite ; ( 2 ) that two fiuid elements attract one another with a force 
which at any given temperature is dependent only on the masses and 
distances, and decreases rapidly as the distance increases; ( 8 ) the kinetic 
energy is a function of temperature. Employing then the equation 

T (^j — p = be deduces first the expression jp = T(jv) — 

€L • l^T A 

and hence when the density is small, p = + — . 

h* ^ v—h 0* 

L. M. J. 

Specific Gniyil^ of Aqiieons Solutions. By B. Titbbaba ( Tmv. 
Phgi.-0Mm. Sae. 8d. exper. Kharhoff, 1893, Sspp. 5, 1 — 315. In 
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Rnssian). — ^TRe author has made a series of specific gravity determi- 
nations with aqueous solutions of chloral hydrate, formic acid, acetic 
acid, propylio alcohol, and isopropylic alcohol. Pyknometers of 
capacities varying between 16 and 45 c.c. were employed, and a set of 
determinations was made in each case at 0®, 15“, and 30^, all numbers 
being referred to water at 4®. The author estimates his greatest 
error in the density to be Hr 9 00008 to 0*00009. The results ob- 
tained, when treated by the arithmetical and graphical methods of 
MendeWeff and Pickering, indicate breaks corresponding with 
hydrates of definite composition, which show a general agreement 
with the hydrates found by other observers, although there occur 
many exceptions in detail. For example, while Pickering finds from 
the freezing points of solutions of propylic alcohol hydrates with 0 5, 
1, 2, 7, 17, and 42 mols. H 2 O to 1 mol. CsHaO, the author obtains 
hydrates with 2, 6, 18, and 36 mols. H 2 O from a consideration of the 
specific gravity. J. W. 

Detexxnination of Vapour Densities; Production of a 
Vacuum. By C. Sohall Ohem,, [2], 60, 87 — 88). — An im- 

provement in the apparatus already figured and described (Abstr., 
1892, 553) is here depicted. The acid is now supplied to the cabon- 
ate in K (loc. ciU) -^ough a stop-cock funnel sealed through the 
glass. The tube containing tbe substance whose vapour density is 
to be determined (D, loc. cit) is attached to a small wire hook passing 
through a cork in the tube j^m the bulb ; for this purpose, the said 
tube is not curved over as previously sbown, but has a side Imbe 
sealed to it which serves for attachment to the vacuum pump. 

To produce a vacuum without a mercury or water pump, the author 
passes the end of the tube (closed by a piece of rubber tube having a 
Bunsen valve in it) through which the exhaustion is to be effected, 
into a flask in which water can be boiled to expel the air, and which 
can then he closed so as to allow of the production of a vacuum by 
condensation. A. Gr. B. 

The Volume Changes of Acids and Bases on Neutralisation. 
By B* BiUPPnr (Zeit. pTiysikaL Ohem,, 14 , 467 — 485). — ^The author has 
investigated the volume changes when solutions of acids and bases 
are added in equivalent proportions, employing for the purpose 
OstwaJd’s modifi^ form of SprengeVs pyknometer and using semi- 
normal solutions of the compounds employed. These consisted of 
the following acids : — Hydrochloric, nitric, chloric, iodic, perchloric, 
permanganic, acetic, ethylsulphuric, benzenesulphonic, methenedi- 
sulphonic, tliiosulphuric, sulphuric, and hydroplatinochloric, with 
the bases, ammonium, lithium, sodium, potassium, thallium, ietra- 
methylammonium, tetramethylphosphonium, trimethylsulphoninm, 
barium, strontium, and calcium hydroxides. In all cases, except 
when ammonium hydroxide was employed, the volume change was 
positive, and in all cases the agreement with Ostwald’s law was 
satisfactory, that is, the difference betweeen tbe changes of volume 
given by different acids with the same base had nearly the same 
value for all bases, and similarly for bases and an acid, the slight dis- 
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ci^epancies being due to incomplete dissociation. Tables are also 
given showing the differences in the volume change between 
ammonium and the other hydroxides with the various acids, and 
between acetic and the other acids with the various bases, this change 
being shown as an additive property of the ions present in the mixed 
solutions (see Abstr., 1893, ii, 417). L. M. J. 

Influence of Pressure on the Properties of Solutions. By G*. 
Tammaisk (Zeit. ^liysikaL GJiem^j 14, 433 — 445) — ^Regarding the in- 
ternal pressure of a solution to be given by the equation sr = K -|- 
AK + where K is the internal pressure of the solvent at zero ex- 
ternal pressure, andjp is the external pressure, the anthor points out 
that the alteration of physical properties may be connected with that 
of the internal pressure hy the equation AB = /(AK + p), and 
hence by the observation of the influence of external pressure on any 
property of a solution, tbe difference between the internal pressures 
of the solution and solvent may be determined. Finks* experiments 
on the influence of pressure on the electrical conductivity afford the 
necessary data, and from his results the values of AK for sodium 
chloride, hydrogen chloride, and zinc sulphate solutions are deter- 
mined and compared with those obtained from the isobar diagrams. 
The concordance is not very good, but is suflGicient to justify the 
reasoning, especially in view of the magnitude of the probable errors. 
The corrections of the conductivity for internal pressure are given in 
the ease of the same three salts, and the paper concludes with a short 
inquiry into the cause of the alteration in conductivity by pressure. 
It may be due to a change (1) in tbe number of free ions, or (2) m 
the internal friction between the ions and molecules of the solvent 
and dissolved substance. The second of these he considers the chief 
cause, as Rontgen’s experiments show that in the case of water a 
pressure of 500 atmospheres has very little influence on the number 
of free ions. The anthor considers that B&ntgen’s conclusions, which 
are the reverse of these, are not justified by his experiments. In the 
case of water, unlike that of other liquids, the Motion diminishes with 
mcreased pressure, and hence the conductivity increases, whilst the 
reverse must obtain with other liquids (see also this vol., ii, 224, 268, 
342). L. M. J. 

Osmotic Pressure of Solutions of Finite Concentration. By 
T. Ewan {Zeit. jiliyaikal, Ghem,^ 14, 409 — 423). — The equation PY = 
BT, as applied to solution, is not absolutely coirect, owing to the 
omission of many factors, one of the most important being the 
heat of dilution of the solution. The author calculates the relations 
between osmotic pressure, when this is taken into account, em- 
ploying^ as a fundamental equation, EZirchhoff’s relation between the 

heat of dilution and the vapour pressure — log 

where Q is the heat of solution of 1 gram of tbe salt in w grains of 
water at T degrees absolute iemperatnre, J is Jonlesf equivalent^ anf 

and p are the vapour pressures of the solvent and solute respec- 
tively. An expression is first deduoed connecting the vaponr pressure 
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of tte solntzon witli its freezing point and heat of dilation, and the 
results are verified by means of snlphniio acid solutions (w varying 
from 1*826 to 16*825), the agreement between the observed and 
calculated results being entirely satisfactory. As in the expression, 
log pojp is not independent of the temperature, it follows that 
V. Babo’s law is only valid when the heat of dilution is zero. An 
equation connecting the osmotic pressure and temperature is next 

^ dP 

deduced, which, by omitting terms of small ■value, reduces to -=r = 

constant ; that is, it is analogous to Bamsay and Toung’s gaseous formula 
p = 5T + u. The eflfect of concentration is considered, and on the 
supposition that the equation should be of the form of that of Van der 

Waals, an expression is deduced — = B.T 4- JU . The 

values of the heat of dilution of various solutions of cane-sugar are 
finally calculated from the lowering of the freezing point, but the 
observed and calculated values do not show very good agreement. 

L. M. J. 


Determinatioxi of the Molecular We^t of Soluble Com- 
pounds by means of Red Blood Oorpuseles. By W. L6b (ZeiL 
pTiysikaL Ohem.y 14, 424 — 432). — A small quantity of the blood 
corpuscles are added to a solution of the salt or other compound con- 
tained in a small fiask, which is then rapidly rotated for about three 
minutes, and the colour of the clear supernatant liquid noted. Two 
solutions are finally obtained of such strength that one is just coloured 
and the other not coloured, aud the arithmetical mean is taken as that 


isotonic with the blood corpuscles. An estimation is similarly made with 
a solntion of a salt of known molecular weight, and from this the 

required weight is obtained by the equation m — p where pP, 

PC 


cG, and are the concentrations, isotonic coefdcients, and molecular 
weights of the two compounds. The following isotonic coefficients 
are employed. Organic compounds as sugar, &c., c = 2, and in salts 
the acid = 2, an alkali atom = 1, alkaline earth = 0. Details of the 
mode of preservation of the blood corpnscles are given, and the expe- 
rimental results appended show that the method is one of considerable 
accuracy. It is available, however, only in the case of soluble com- 
pounds, and cannot be nsed for acids or bases ; its advantage, when 
available, being the facility and rapidity of execution. 

L. M. J. 


Historical Note on IsomoipMsm. By J. H. yan’t Hoff {Zdt 
j^ysikah Ohem,, 14, 648). — The author points out, in connection with 
Retger’s recently published papers ou isomorphism (this vol., ii, 
348, and previous abstnicts), that Buys-Ballot in 1846 
C&sm., 67, 433) drew attention to the fact that the chemical sim- 
plicity of a chemical compound was connected with the symmetry of 
its crystalline form, and adds a table by which this is dearly indi- 
cated. L. it J. 
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Kesearclies on Gas Reactions. By M. v.RBCELiNrGHAusBN {ZeiL 
pJiysikaL Ckem,^ 14, 491 — 505). — ^The researches had for their object 
the voltime alt^tions which occtir during the reactions of gases, and 
the author in. the first part of the paper describes the apparatus and 
methods employed for the purpose. !By means of a style moving upon 
a rotating drum, the volume changes are directly recorded as a curve, 
with volume ordinates and time abscissss. The gas mixtures em- 
ployed were (1) hydrogen and chlorine; (2) carbonic oxide and 
chlorine ; (8) ethylene and chlorine, of which the first two mixtures 
are sensitive to light, the third being unaffected by it. All the 
experiments were performed in diffused daylight, and the following 
results were obtained. 

The mixture of hydrogen and chlorine expands at the moment 
of illumination, and this expansion then decreases, at first rapidly, 
then more slowly, until the original volume is reached, when the end 
of the action is indicated, and the whole mixture has been converted 
into hydrogen chloride. The expansion also diminishes before the 
end of the action, even if the mixture is protected from light ; and 
the author considers it probable that the action continnes in the dark. 
The second mixture behaves in a similar manner, but the final volume 
is only half the original. The third mixture, which is not sensitive to 
light, reacts, when suddenly mixed, without any initial expansion, 
which thns appears to be characterisric of the sensitive mixtures. He 
points out that the results differ from those of Bunsen and Boscoe, 
who observed no initial expansion, but leaves to further research the 
explanation of the difference. L. M- S 

Y^ocity of Aciaon m NoH-Homogeneous Syntexas; Decom 
position of SRlpliTiiyl Chloride. By G. Oibrara. and I. Zoppel- 
LABI 24, i, 364 — 370). — ^The velocity of interaction ot 

Bulphuryl chloride and water was studied by placing a layer of the 
chloride in a small beaker, ponring water on it, and suspending the 
whole in a larger vessel containing water; the contents of both vessels 
were kept starred by means of a cnrrent of air, and samples were 
withdrawn for analysis from time to time. The resnlts show that 
the action occurring m this non-homogeneous system is of the first 
order and obeys the same laws as actions of the same order in a 
homogeneous system. The velocify of action remains the same 
when decinormal potash is snbstituted for the water, thns indieatijig 
that the sulphuryl chloride is decomposed by the water, and not by 
thealkalL W, J. P. 


Inorganic Ghexnistry, 


Nitraanide. By J. Thislb and A. Lachmax (Per., 27, 1909— 
1910). — The authors have recently shown that urethane may be 
i^eadily converted into nitrourethane, ]S'O»^2ra'‘CO0Et (this voL, i, 
399). On the addition of potash dissolved in xnethylio alrohol to 
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a concentrated aqueous solution of tHs substance at 0®, potassmon 
nitroccerbamate, !Nr 02 ’NlSI* 000 K, separates in plates wbicn are im- 
mediately decomposed by water with development of beat, yielding 
nitrous oxide and potassium carbonate. If, however, the salt is 
added to a mixture of ice and sulphuric acid, mfrocarbamic add is 
set free, but at once splits up into carbonic anhydride and nitrcmMe, 
3Sr02*KH2. To isolate the latter, the solution is saturated with am- 
monium sulphate and extracted with ether; on evaporating the ether 
in a current of air at the ordinary temperature, the nitramide 
crystallises out in prisms ; it may also be obtained in lustrous plates 
by adding light petroleum to the ethereal solution. It melts at 72®, 
but the melting point is considerably lowered by traces of moisture. 

Niti-amide is somewhat volatile at the ordinary temperature, and 
dissolves in all the common solvents with the exception of light 
petroleum, the aqueous solution having a strongly acid reaction. It 
w most unstable, and when mixed with copper oxide, lead chromate, 
or even glass powder, decomposes into nitrous oxide and water with 
development of heat. It is also decomposed by concentrated sulphuric 
aeid and by hot water, but, unlike the alkylnitramines, is equally un- 
stable in alkaline solutions. On reduction, it yields a substance 
having strong reducing properties, probably hydrazine. 

H. G. 0 

Gaseotis Nitrogen Trioxide. By G. I. Porshmii* (J. Bnm - 
Ohem, jSoc., 25, 684 — 685). — Prom experiments, which are mostly 
confirmatory of older data, the author concludes that pure, dry 
nitrogen trioxide is incapable of existence in the gaseous state, the 
liquid substance on vaporisation decomposing into nitric oxide and 
nitrogen peroxide. J- W. 

Chlorinated Boracites. By G. Rottsseatt and H. Allaire ( Oom^U 
rend,, 118, 1255 — 1257). — The authors have prepared chlorinated 
boracites of the metals of the magnesium group by the method pre- 
viously employed for the preparation of iron chloroboracite. The 
products contmn from 0*8 to 1*2 per cent, of calcium, and with a view 
to avoid the presence of this metal, borax was used in place of boro- 
natrooalcite, but, except in the case of zinc, the results were unsatis- 
fe,ctory. The wet and dry methods used by Heintz and by de Gramont 
for the reproduction of boracite also gave negative results, except in 
the case of zinc. The chloroborates are not obtained by the action of 
the vapours of the metallic chlorides on the corresponding boracites, 
which seems to show that the ejQQiciency of boixDna^’Ocalcite is due to 
the sodium borate which it contains, this being convei'ted into sodium 
chloride, which acts as a mineralising agent. This view is supported 
by the fact that pure calcium borate and boronatrocalcite, from 
which the sodium compound has been removed by washing, do not 
yield chloroborates. 

All the substituted borates obtained crystallise in cubes, tetrabedra, 
and dodecahedra, and have a pseudo-cubic synunetry, but act on 
polarised light. Fouqu5 finds that the crystals are composed of 
aggregations identical in character with those of natural boracites. 

The general formula of the chloroborates is 6M"0,8Ba08,M^'Cl2, 
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The zinc compotmd crystallises in colourless tetrahedra and rhombo- 
idal dodecabedra of sp. gr. 3 48 ; it is very stable, and is formed tmder 
a variety of conditions. It is obtained (1) by the action of zinc 
chloride vapour on borax at a dull red heat, (2) by addmg boric acid 
and a small quantity of borax to a fused mixture of zinc and sodium 
chlorides, and (3) by the wet process of Heintz and de Gramont. 

The cadmium, nickel, and cobalt compounds are prepared by 
passing dry chlorine over an intimate mixture of boronatrocalcite 
and the finely-divided metal, heated to redness. The cadmium com- 
pound is colourless, and crystallises chiefly in cubes, with some 
tetrahedra and cubo-octahedra ; the nickel compound forms yellow 
tetrahedra and dodecahedra ; the cobalt compound forms tetrahedra 
and cubes, violet by reflected, and green by transmitted light. 

The manganese compound is obtained in white cubes by the action 
of chlorine on a mixture of boronatrocalcite and manganese carbide, 
the product being purified by treatment with concentrated hydro- 
chloric acid, and any carhon being separated by means of bromoform 
and methylenic iodide. 

The method which yields the substituted boracites gives much less 
satisfactory results when applied to the artificial production of ordinary 
boracite. C. H. B. 

Silicon. Compounds. By L. Gattermaxx and K. Weinlig (Be?-., 
27, 1943 — ^1948). — Qattermann (Abstr., 1889, 342) has described a 
method whereby compounds of mlicon are obteined jBx)m silicon pre- 
pared by reducing silica with magnesium powder. The production 
of these compounds depends on the temperature at which the action 
is allowed to take place ; and in the present paper the authors specify 
the temperatures more carefully. A very convenient tube furnace is 
describe in the original paper. 

Silicon tetrachloride is obtained by the action of chlorine at 
300—310^. 

SilicoobloToform is obtained by the action of hydrogen chloride at 
450 -^®. 

Silicon hexachloride, SiaCl^, is obtained from the crude silicon 
tetrachloride by fractional distillatioii ; the yield amonnts to 10 gram£ 
of SitOlft fi-om 50 grams of crude chloride. It boils at 145 — 146 , and 
Lrystallises in la^e leaflets at —I". When treated with dilut< 
ammonia, it yields hydrogen and gelatinous silica. When the hexa' 
chloride is t:^ted with cmorobenzene and sodium, silicontetrapheny 
(m. p. 231°) is formed, and not siliconhexaphenyl. Since silicocbloro' 
iovm^ under the same conditions, also yields silicontetraphenyl, it 
appears that in the silicon series there is a gi-eat tendency to form 
tetra-derivatives. 

Silioo-oxalic acid, (SiOOH-SiOOH),, is obtained as follows. Th« 
pure hexachloride is exposed in a platinum dish, cooled with ioe, to th£ 
moisture of the air un^ it is converted into a solid, white mass. It 
is then allowed to remain over lime as long as hydrogen chloride h 
l^ven The prodnct contains 97 per cent, of silico-osAHc acdd 
When heated in a test tube, it decomposes violently with a {aebli 
detonation. It also explodes when rubbed with a hard suhetence. 
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Silicon octocliloride^ Si^sCIg, is obtained from tbe residue of the 
fracsbional distillation of the bexachloride. It boils at 210 — 215°, has 
a vapour density corresponding witb the formula SiaOle, does not 
solidify at —12°, and is rapidly decomposed by water to form an 
insoluble acid, which is probably dlicomesoxaUc add, 
(SiOOH-SiO-SiOOH)t. 

This has strong reducing properties, and explodes much more vio- 
lently than silico-oxalio acid. E. 0. R, 

Properties of Graphite obtamed from Various Metals- By 
H. N. Wabeen (Client. Keios, 69, 291). — Compared with graphite 
from iron, graphite obtained from nickel and cobalt is much finer ; 
from ferro-manganese it is in thinner scales, less readily oxidised and 
brownish in colour ; fi'om manganese it is in still larger scales, dis- 
tinctly brown, frequently translucent, and still less readily oxidised ; 
from “ chrome-eisen ’’the scales are much harder and brighter ; from 
chromium they are more like silicon, with a semi-metallic lustre, and 
are oxidised with great difficulty. The character of the graphite de- 
pends, however, on the character of the fusion of the various mefcals ; the 
varieties are, moreover, inter-convertible ; thus, on introducing into 
molten iron, graphite from manganese, it acquires the properties of 
graphite from iron. D. A. L. 

Befraction Constants of Organo-metaJlic Compotmds. 
Atomic BefracUons of the Elements. By A Ghiba (Gazetta, 24, 
i, 309 — 824 ; 324 — 327). — The author has determined the refraction 
constants of a number of organo-metallic compounds for the rays Ha, 
and D, and from the results has calculated the atomic re- 
fractions of the metals. The results for the line BL are tabulated 
below- 


Substance. 1 

^ . 


Atomic refractions of 
the metals. 


ture. 


From fi. 

Erom fjr. 

HgMe. 

22-2° 

41-09 

23*96 

23-29 

12-76 

HgEt> 

i 23-2 

56-97 

38*13 

28-97 

12*81 

HgPh> 

22-7 

114-20 

64-89 

26-80 

13-66 

Hgird, 

10*8 

86*0 

20*5 

20-72 

11-66 

SbCla 

16-4 

68-09 

32-24 

23 -69 

14-18 


20-0 

64-67 

31-07 

26-27 

18-01 

SbPh, 

14*0 

162 *61 

93-96 

31-61 

17*70 

BbPl^h 

20-2 

183 -94 

104*48 

33-24 

16-18 


20*0 

182-38 

103-64 

81 -61 

16-84 


20-1 

179*96 

102-04 

29*25 

13-74 

PbrCiHjOjs... 

25-2 

68-24 

36 -89 

23-04 

12-89 

PbEt4 

22-4 

99 -75 

68-61 

33-76 

17-87 

SnOis 

36-2 

49-58 

27-74 

29-98 

16-70 

BuMei 

25*5 

71 -32 

41-78 

85-72 

19^88 

SnEti 

19-1 

92-36 

64-76 

26*36 

14-12 
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The refraction constants of mercnrydiplienyl were determined in 
an 8*6 per cent, benzene solntion, and those of mercnrons nitrate in 
13*9 — 21*22 per cent, nitric acid solntions. Antimony tricWoride was 
examined in 13*5 and 22*05 per cent, benzene solntions respectively ; 
tnpbenylstibene was examined in a 19 7 per cent, benzene solntion, 
and its dicbloride in 18*4, 20*6, and 22*6 per cent, benzene solutions 
respectively. The constants of lead acetate and stannous chloride 
were determined in 38*5 and 63*9 per cent, aqueous solutions re- 
spectively. All the other substances were examined in the pure 
liquid state ; the molecular weights of the organo-metallio compounds 
were found to be normal by oryoscopic determinations in benzene 
solution. Many of the molecular refractions determined by the 
author differ considerably from those given by Gladstone CPliih 
Ttam,, 1870, i, 9). W. J. P. 


Constitutdon of Combined Water in Organic Salts. By B. 
KosMAiifN (Per., 27, 1911 — 1912). — ^A reply to Surawicz (this voL, ii, 
346), in which the author claims to have published similar conclu- 
sions in the year 1889, these being deduced from the “theory of 
hydration ” proposed by him. H. G. 0. 


Constitution of Complex Metallammonium Bases. By IN'. 
Kubnaeoff (7. Etiss. CJiem, Soc , 26, 693 — 746), — In this paper the 
author collates and discusses in detail the various constitutions which 
have been attariibnted to the complex metallammonium bases. He is 
of opinion that the most reasonable formula for the salts are of types 



&c., where M is an atom 


of the metal, and a a molecule of ammonia, or of a similar compound. 

J. W. 

Dimorphism of Fotassium Huoroborate. By C. MoxTs^ffABriNi 
{Gazzetia^ 24, i, 478 — 480). — On adding to hydroflnoiic acid, boric 
acid and then potassium carbonate, a gelatinous precipitate falls; 
this, when diied at 100®, is converted into very minute ciystals of 
potassium fiuorohorate belonging to the cubic bystem and showing the 
octahedron and dodecahedron. 

The small, lustrous crystals, obtained by spontaneous evaporation 
of an aqueous solntion of the salt, belong to the orthorhombic system. 
azhie = 2-7898 : 1 : 1*2830. W. J. P. 


Action of Fotassixim Cyanide on Gold and on some other 
Metals and Minerals. By G. A. Gotdee (CJiem, News, 69, 265^— 
263, 268 — ^270, 280 — 281). — ^Minerals, not in a state of purity, but suffi- 
denily freed from associated minerals to render any action ox the latter 
insignificant, were crashed and sifted through a sieve wiih 30 holes to 
the linear inch ; 10 parts of each crushed mineral was thmi placed in a 
stoppered bottle with 100 parts of a solntion containing 1 per cent, of 
91*5 per csnii. potassium cyanide. The bottles were protected from light, 
shaken vigorously six times at intervals of an hour, and, after stand- 
ing all night, the dear, supernatant liquid was examined for copper, 
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and for free potassium cyanide, with the following results expressed 
in grains per gallon. 


Copper PotaNSium cyanide 

Mineral. dissolved remaining in solution. 

Azunte 142*7 100*0 

!&lalaohite 148*4 6*5 

Native copper 159*6 122 6 

Copper glance 43*6 0*0 

Copper pyrites 33 6 364*0 

Iron pyrites 4*5 628*5 

Quartz — 656*2 


Argentite was also dissolved, but iron and zinc sulphides were not. 
Cyanide solutions saturated with copper minerals did not dissolve 
gold. Lead, bismuth, antimony, arsenic, tin, cadmium, and mercury 
were exposed in a 6 per cent, solution of potassium cyanide, and were 
observed to dissolve with the absorption of oxygen, the action in 
some cases being very slow ; magnesium, zinc, aluminium and copper, 
and cobalt, nickel, and iron reduced by hydrogen or carbonic oxide, 
under similar drcnmstances, dissolved with evolution of hydrogen, 
tlie quantity, in the case of copper, approximating to the change 
expressed by the equation Cu® 4* 4KCy + 2HsO = Cn^Cy* 4 2KCy 
-i- 2EIHO 4 02 . jBut neither iron nor steel wire acted on potassium 
cyanide or aurocyanide. Other experiments confirmed the views 
generally entertained ; (1) that the presence of oxygen is required to 
effect the solution of gold, &c., in solutions of potassium cyanide ; 
(2) that under the hdduence of an electric current such solutions 
^posit their metallic contents, whilst the potassium cyanide gradu- 
ally undergoes decomposition into potassium and ammonium carbon- 
ates, and that if the current is interrupted, the gold redissolves as 
long as sufficient potassium cyanide remains in solution. 

D. A. L. 

Action of Sodium Peroxide on Iodine and on Lead Oxide. 
By M. Hobhnel (Arch. Fhann., 232, 222 — ^225). — ^When iodine 
(4 parts) is mixed with sodium peroxide (10 parts) and the mixture 
is locally heated, an action begins and spreads throughout the mass, 
a mixture of sodium hydrogen periodate, Na 2 H 3 lOe, sodium iodide, 
and iodate being formed. The same products are obtained when 
sodium iodide is heated with, sodium peroxide. 

When lead oxide is mixed with water, and sodium peroxide added 
untn the mass becomes white, sodium metaplumbate, Na^PbOa 4 
4B;20, is formed. It may be washed with 50 per cent, alcohol, and 
dried over oil of vitriol ; it is white and crystalline ; water decom- 
poses it, yielding at first a yellow acid sall^ NaHPOa 4 SHaO, but 
ultimately lead peroxide, which is also separated on treating the 
product with dilute acids. The author has obtained good results by 
using sodium peroxide for oxidising iron pyrites, but *Sl crucibles are 
attacked during the process ; a platinum crucible may lose 0*05 — 0*1 
gram at ^ch operation. A. G. B. 
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Solubility of Silver Chloride, Bromide, and Iodide in In- 
organic and Organic Solvents. By E. Yale:sta (Monaish., 15, 
249 — 263). — The following table gives the resnltb obtained by the 
author. 



The author discusses the bearing of the above results on the prac- 
tice of photography. B, C. R. 


Hydrobromide of Cupric Bromide and a Bed Cupric Fotas- 
eium Bromide. By P, Sabatier {Oompt rend,^ 118, 1260 — ^1263). 
— a brown aqaeons solution of cupric bromide is mixed with a 
concentrated solution of potassium, or calcium, or Htbium bromide a 
purple solution is obtained with a colour and absorption spectrum 
similar to those of solutions of cupric bromide in hydrobromic acid 
(this voi., ii, 362). The colour disappears in dilute solutions- 

The view that the purple colour is due to the formaiion of an- 
hydrous onpzio bromide ooni^uent on a dehydrating action of 
hydrobromic acid or alkali bromide is untenable, because the 
colour is obtained with hydrobromic acid c£ the oomp^tion 
EBr,6HaO, and even with amd of the composition HBr,12HaO or 












INORGANIO CHEMISTRY. 


419 


HBr,13H20. Moreover, the solutions in the concentrated acid lose 
their colour at 100“, hut regain it on cooling. The solutions of the 
anhjdrous bromide in absolute alcohol have an absorption spectrum 
which is independent of the proportion of bromide, and since the 
green hydrated bromide is efflorescent, it is unlikely that it would 
exist in presence of anhydrous alcohol ; and, moreover, the alcoholic 
solutions when heated become more opaque, without any change of 
colour. The purple mixtures of cupric and sodium bromides when 
concentrated yield green crystals of the hydrate, CuBri,4H20. It 
would seem probable, therefore, that the red-brown solutions really 
contain the anhydrous salt, whilst the purple solutions contain a 
hydrobromide or a double bromide. 

When gaseous hydrogen bromide is passed into a concentrated 
aqueous solution of cupric bromide, black crystals of the anhydrous 
bromide separate, but their solubility seems afterwards ‘to increase, 
and if the purple fuming liquid is cooled, it deposits black, lustrous 
ciystals which readily decompose with evolution of hydrogen brom- 
ide, and which most probably have the composition 0 uBr 2 ,IlBr, 2 H 30 , 
although the results of analysis agree more closely with the formula 
3CuBra,2HBr,6HaO- 

When the mixed solutions of bromides are concentrated, they yield, 
as a rule, only crystals of the green hydrated cupric bromide, but the 
author has succeeded in isolating an anhydrous cupric potassium 
bromide, CuBra,KBr, in deliquescent, rhombic lamellee, which are 
veacy opaque and almost black, but are red in very thin layers. The 
crystals seem to be monoclinic with the faces jp, g\ the angle 
being about 65®. When heated, the crystals give off one-third of 
their bromine, and melt to a black, very limpid liquid which solidifies 
to a greyish glass. The latter, when treated with water, yields 
potasfiSim bromide and insoluble cuprous bromide. C. H. B, 

Stability of Aqueous Solutions of Mercuric Chloride. By 
B. Buboker {Qompt, rend,, 118, 1346 — 1347). — The author has made 
observations similar to those of Vignon and Tanret (this voL, ii, 93) 
on the stability of aqueons solutions of mercuric chloride containing 
1 part of ^e salt per 1CX)0. He finds that ordinary spring water 
causes immediate decomposition of the mercuric chloride, and this 
decomposition continues under the combined influence of adr and 
light, and the inorganic and organic substances contained in the 
water and in the air. Decomposition stops or becomes insignificant 
when the liquid is removed from the actiou of air and light. Solu- 
tions of mercuric chloride, prepared by means of pure distilled water, 
alter to only a very minute extent, even when exposed to air and 
light. 0. H. B. 

■ 

Ternary Alloys containing Aluminium. By C. B. A. Wrioot 
(P roc. Boy, 8og,, 55, 130 — 139; compare Abstr,, 1893, ii, 622). — 
Cadmium is but sightly soluble in aluminium, and aluminium prao- 
tdcally not at all in c^minm. Tin, however, acts as a solvent to 
both metals, and an examination of the ternary alloys that it forms 
with them shows that the alumininm-cadminm-tin critical curve is 
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depressed as regards the alnmiiiinm-Iead-tui one, and probably also 
as regards the alumininm-bismtLtb-tin curve. Alloys of alnminiiini 
and lead (or bismuth), with antimony as solvent, show an excrescence 
in the central part of the critical curve, due to the separation of the 
dif&cultly fusible compound SbAI. The same reason causes an ex- 
cresence in the aluminium-lead-antimony curve, which is raised with 
respect to the zinc-lead-antimony curve, depressed as regards the 
aluminium-lead-tin one. An excresence again appears, and for the 
same reason, in the aluminium- bismuth-antimony curve, which is 
depressed relatively to the aluminium-lead-antimony curve, and, like 
the ziac-bismuth-antimony curve, exhibits an inward depression at 
the point aluminium 65*22, bismuth 25 52, antimony 9 26 per cent., 
the ratio of bismuth to antimony corresponding with the alloy, 
SbaBi. C. F. B. 

Analysis of an Ancient Slag. By W. Thomason (Ghem, N&wb, 
69, 303). — The following are the numbers obtained from the analysis 
of a sample of slag, from the heaps long known as Dud Dudley’s 
slag,” from the jNTetherton district of Staffordshire. 

FeO. Fei 03 . MnO. Al^Oa CaO MgO. EjO. K'a-»0 SiOs 

41-90 7 92 0*20 15*82 2 24 1-73 1-15 0 72 28-16 

Total. Sulphur and Phosphorus. 

99 83 0 024 0 424 per cent. 

The sample was vitreous with numerous blow-holes, and was evi- 
dently a product of an old direct process when the siliceous matter 
and gangue were slagged off as iron silicate without the addition of 
lime. D. A. L. 

Molecular Changes of Carbon and Iron accompanying the 
Tempering of Steel- By G. Ohaept (Oomjpt reiid., 118, 1268 — 
1260). — ^The author has compared the condition of the carbon as 
determined by Eggertz’s method with the condition of the iron as 
indicated hy the rectilinear break in the curve of extension under 
longitudinal strain. The proportion of carbon determined in this 
way is lower the harder the temper of the steel. Emeriments were 
made with a number of bars from the same ingot of Siemens-Martin 
steel Gontaining 0*71 x>er cent, of carbon. These bars were tempered 
by different methods, and their physical properties and the proportion 
of carbon (by Eggertz’s method were determined. When the bars 
were heat^ below 750^ there was no change in the condition of the 
carbon, but in some cases there was partial modihcation of the iroou, 
although no relation could be traced between this modification and 
the breaking charge. ^ The increased re^ance of the steel is prob- 
ably due to change in its mechanical struoture as shown by the 
fracture* 

When the steel was tempered after heating above 740% the iron 
and carbon diowed sunulteneous modifioaticm, the iron b^g com- 
pletely transformed in all the bars that showed a breakiug strain 
higher than 82 kilos. The proportion carbon transformed di- 
mmished continuously as the bre^dng strain rose and HbA elcmgation 
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diminislied. Bars with, a breaking strain lower than 90 kilos, were 
readily attacked by files and other tools, and were not tempered in 
the proper sense o£ the word. Hard temper is accompanied by a 
high breaking strain and a reduction in the proportion of carbon as 
determined by Eggertz’s method. 0. H. B. 

Potassium Ohlorocliromate. By 0-. Herfeldt (J. pr, Chem,, [2], 
50, 93 — 94). — This salt is best prepared by dissolving 3 parts of 
potassium dichromate in 4 parts of concentrated hydrochloric acid by 
the aid of a gentle he it. Contrary to the statement of Heinze, the 
salt does not lose chlorine at 100® ; this does not occur below 250®, 
aud even after some hours’ heating at 500 — 600® about 8 per cent, of 
the chlorine remains in the residue. The action of the salt on 
organic compounds is an oxidising one. An attempt to prepare 
chlorochromic anhydride by the action of ohromyl chloride on 
chromic anhydride is described. A. G. B. 

Alkali Aurochlorides and tlie separation of the Alkalis. By 
B, EAbBFNDER (Cliem, Centr,, 1894, i, 409 — 410 ; from Nederl. Tijdsehr, 
Phami,, 6, 1 — 4). — Sodium aurochloride, HaCljAuCb 4- 2 H 2 O, is solu- 
ble in water, alcohol, and ether, and crystallises fiom all these solvents 
with the same amount of water of crystallisation. The potassium 
Salt is not soluble in ether, and crystallises from alcohol without 
water of crystallisation. The lithium salt, when purified by washing 
with ether, contains 4HaO, and is not as stable as the sodium or 
potassium salts. The difference in solubility of these salts may be 
employed to separate sodium and potassium chlorides. Excess of 
gold chloride should be avoided, and the double salts must be dried 
at 100 — 110° to drive off all traces of acid, as these tend to make the 
potassium salt soluble in ether. These salts can also be employed for 
separating lithium and probably mhidinm from sodium and potas- 
sium. L. T. T. 


Mineralogical Chemistry. 


Composition of Apophyllite. By C. FmrEEL (Coynpt rmd., 118, 
1232 — 1237). — Gentil found that apophyllite from Bon Serdonn, near 
Collo, Algeria, contained no fluorine, and the author confirms this 
statement. He also finds that this apophyllite, and five other speci- 
mens from Yfidely different localities, when heated to redness give 
off water which has an alkaline, and not an acid, reaction. They 
contain small quantities of ammonia, part only ot which is given off 
on heating to redness, and the remainder can be liberated by boiling 
with soda solution. Pisani has found that nine specimens of the 
mineral from different localities give oft water which is neutral to 
test paper, whilst only one specimen from Feroe gave off water with 
an aci(f. resustion. 
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Direct exa.miaafcioii of several specimens for flaorine gave negative 
results, and the author concludes that, contrary to usual statements 
which seem to be baaed only on indirect evidence, this element is not 
an essential constituent of apophyllite. 0 H. B. 

New Variety of Meteorite. By G-. Hixeechs (Ooynpt rend., 
118, 1418 — 1420). — The crust of meteorites is usually black, whilst 
the mass of the stone is greenish, the black crust having been 
produced by the action of heat, and its thickness indicating the 
depth to which this action has penetrated. A specimen which 
recently came into the author’s possession has, on the contrary, a 
white cmst whilst the mass of the stone is almost black. The crust 
consists of calcium sulphide, CaS It can readily be produced 
artificially by holding a black fragment of the meteorite perpendi- 
cularly in a blowpipe flame ]ust beyond the hottest point. 

The mass of the meteorite has a mean composition agreeing closely 
with the pyroxene-tad jerite described by Me inier. Its sp gr is 3*44. 
It contains 8 per cent, of meteoric iron, two tliirds of which is in 
somewhat large grains, troilite in quantity almost as large as that of 
the iron, and pyroxene and peridote, the latter being present in 
larger proportion than the former. (5. H. B. 

AziaJysis of the Meteoric Stone from Makariwa, near 
Inve^argill, New Zealand. By L. Fleicuer (Ptnc Roy, Snc, 
55, 142 — ^145). — ^The meteonte, before weathering, contains nickel- 
iron, 5*20 ; olivine, 49 08 ; enstatite, 38 77 ; troilite, 6 00 ; schreiber- 
site, 0 64, chromite, 0 31 per cent. Interest centres chiefly in 
the method of analysis, which is to be described in full in the 
Mineralogical Magazine, A separation is first made hy means of 
a magnet ; hot as the metal present is partly oxidised, it is neces- 
Sttiy to extract the unattracted part with mercuric ammonium 
chloride (after estimating the sulphur and phosphorus in it), 
heat the residue to a dull red heat in a current of hydrogen, 
and again extract ; metal and metallic oxide are thus removed. 
The silicate portion is only slightly affected this treatment, but 
the troilite and schreibersite are Largely affected, aud it is neces- 
sary (by estimating the sulphur and phosphorus in the residue after 
extraction) to allow for iron and nickel that have passed into solu- 
tion from these minerals. The residue is then extracted three times 
with hydrochloric acid (sp. gr. 1’06) on the water bath ; this com- 
pletely destroys the olivine, the silica of which is then removed by 
extraction with aqueous sodium cai^honate containing a little soda. 
The residual nndecomposed silicate, enstatite, is separately analysed. 
Tarions determinations of the alkalis were also made. 0. F. B. 

Analyam of Water from the Hot Springs of Monte Irene, 
Abano. By E. Nasini and F. Anbeblint {Gazsetta, 24, i, 327—342). 
— ^A number of springs of hot water are found at Monte Irene; the 
temperature of the water is not the same at all the sources, but the 
maximum temperature was 87° on a cold January day. The water 
issuers accompanied by gas which oontains 75 per cent, of nitrogen. 
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11 of carbonic anbydidde, 8 — 12 of metbane and other bydrocai'bons, 
and 1*7 — 2 per cent, of bydi'Ogen snlpbide. The water is slightly 
alkaline, anci at 20® /4® bas the density 1*0026. The quantities of the 
varioTiB dissolved substances are given in the following table in parts 
per 10,000 by weight. 


Substance. 

J^arts per 
10,000. 

Substance. 

Parts per 
10,000. 

TVam 

34 -0294 

KOI 

1 -0832 


0T166 

LiOl.... 

0 -0128 



TVraOl 

8 -0674 

MgBrs 1 

0 -0973 

yfgl,' 1 

0 *0040 

NaHCO. 

1*4S24 



CaS 04 

0-8970 

12 -6310 

FeH2(COa)3 

A 1 j 03 . 

0-0116 

0 *0013 

S 1 O 2 

0 6639 



Total solid residue dried at 180^ = 63 '4830. 


Traces of organic matter, boric acid, strontium, manganese, 
arsenic, and phosphoric acid are also present. W. J. P. 


Physiological Chemistry. 


Eespiration Apparatus, hy P. Hoppe-Seyler {Zeit.pJiynol, Cltem,, 
19, 574—589) ; Respiration m Man, hy E Laves (ibid,, 590—602) ; 
Respiration in Cases of Diabetes Mellitus, hy W. Weintraui) 
and E. Laves (^ihid,, 603—628) ; Respiration in a Dog after 
Extirpation of the Pancreas, by the same {ibid.^ 629 — 646), — The 
apparatus used in the investigations above quoted is one adapted 
for human beings on the pnnciple of Regnault’s well-known one. 
Its construction is illustrated by figures. In a normal individual, the 
average figures obtained from seven experiments, each of which is 
given fully, are the following. 


Oxygen used, per diem 400*7 litres 

„ per kilo, per minute 4*107 c.c. 

Carbonic anhydride produced per diem .... 324*5 litres. 

„ „ „ per kilo, per 

minute 3*52 c.c. 

Respiiutory quotient 0*857 


The results obtained in a diabetic patient sbow that the amount of 
oxygen consnmed is about the same as in a healthy individual ; the 
respii*atory quotient is a little lower. The administration of carbo- 
hydrate food, selected so as to cause no corresponding output of 
sugar in the urine, causes an increase in the production of carbonic 
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anliydiide and a lise of tlie respiratory qnotient as in tlio case of 
healtliy individuals. 

In the dog, no nctevrorlhr differences in the respiratory exchange 
^eie observable alter exthpatiou of the pancreas. TV'. D H. 

Estimation of the Acidity of the Stomach. By P. Mohr 
(Zeit. physiol. Chem., 19, 647 — 650). — A. few experiments are recorded 
in which G. Topfer’s method of estimating the acidity of the con- 
tents of the stomach, (this vol., ii, 262) was used. They show that 
the method is trustworthy. W . D. H. 

Lymphagogues. By E. H. SuRLiua (/. Fhysiol, 17, 30—47).— 
The formation of lymph is considered by Heidenhain to he due to a 
proce«?s of secietion hy the endothelial cells of the vascular wall; 
and lymphagogues are substances which cause an inci^eased flow of 
Jymph. These may le divided into two classes; the first class 
includes substances like peiitone and leech extract, which canse an 
mci*eased flow of more concentrated lymph; the blood plasma is 
diminished both in quantity and concentration. The second class 
inclndes sugar, salt, and other crystalloids ; they cause an increased 
flow of more watery lymph; the blood at the same time becomes 
more watery alfo, so that the excess of lymph is derived from the 
tissues. 

An examination of the experiments on which these views rest has 
led the author (J. Physiol,. 16, 224) to hold that lymph formation is 
not a vital secretory process, but that it cau be explained by 
mecbanicHl faclors, different e of blood pressure, &c.; and the present 
paper is devoted to a fuller exposition of this view with fresh ex- 
periments in which lymphagogues of both classes were used. It is 
held that the differences in lymph flow can all be explained as due to 
differences in intracapillary pressure and permeability of the vessel 
walls. An important point strongly insisted on, is that arterial 
pressure is no measure of inti acapillary pressure, hut must be con- 
sidered in relation to the pressures in the outlet from the capillary 
area, that is, in the veins. 

Members of the second class of lymphagogues on injection into 
the blood attract water from the tissues and cause a condition of 
hydraemic plethora with increased capillary piessnre. The increased 
lymph flow from the thoracic duct is due to the increased pressure in 
the abdominal capillaries. 

Members of the first class of lymphagogues are really poisons 
which affect injuriously (1) the endothelial cells of the capillaries, 
especially in the liver, inez easing their permeability ; (2) the mus- 
cular walls of the blood vessels, especially in the splanchnic area, 
producing vascular dilatation; and (3) the heart muscle. The 
increased lymph flow is almost entirely due to the inorea^d permea- 
bility of the hepatic capillaries. W, D. EL 


Physiological and Therapeutic Effeots of the Homologues of 
Quinine. By E. Geimaux, Lauorbe, and Boo&au (OompL read.^ 118, 
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1303 — 1306). — ^The authors have investigated the toxic and thera- 
peutic effects of cupreine, Ci 9 H 2 iN 20 * 0 H, quinine (methylcupreine), 
CioHailSfaO'OMe, and their higher homologues up to and including 
amylcupreine. Both toxic and therapeutic effects increase with 
the molecular weight. Ethylcupreine is a more powerful febinfuge 
than quinine, and propjlcnpreine may he useful in cases of high 
fever, but its toxic action is so powerful that it can only be adminis^ 
tered in small doses. C. H. B. 


Chemistry of Vegetable Physiology and Agriculture. 


Influence of Fluorine Compounds on Beer Yeast. By J, 
ErFROXT (Gompf, rend., 118,1420 — 1423). — The author has compared 
the chemical effects of ordinary yeasts and of yeasts inured to the 
action of fluorine compounds (this vol., ii, 62). For a given 
quantity of alcohol formed, the quantity of carbonic anhydride 
liberated is always distinctly higher with the ordinary yeast. For a 
given quantity of glucose decomposed, the quantity of alcohol formed 
is distinctly higher, and the quantity of glycerol and succinic acid 
lower, with the yeast inured to fluoriue compounds than it is when 
ordinary yeast is employed. G. H. B. 

Constituents of the Tissues of Fungi. By E. Winteesteik 
(Zeit. physiol, Ohem., 19, ^>21 — 662). — ^In this research, numerous mem- 
bers of the fungus group wei*e investigated by methods similar to 
those employed by E. Schulze. The chief constituent is undoubtedly a 
substance which resembles cellulose, and in some of its pioperties the 
true cellulose of Schulze (this voL, ii, 250) ; hemicellulose appears 
to be present, and can be extracted by means of hot, dilute acids. 
The fungus-cellulose (“ Pilzcellulose ”) of de Bary is a mixture of 
cellulose with some nitrogenous substance, which, however, is not 
proteid in nature. Full references are given to previous woi'k on the 
subject. W. D. H. 

Alkaline Beskotion during Assimilation in Aquatic Plants. 
By O. Loew (Ghem. Genir,, 65, i, 610; from Flora, 77, 419). — ^Ac- 
cording to Hassack, the alkalinity produced by various aquatic plants 
is due to the hydrogen calcium carbonate in the nutritive solutions, and 
the production of normal carbonate, due to a separation of alkali by 
the plant. The author, however, in the case of elodea, observed that 
not only solutions containing calcinm hydrogen carbonate became 
alkaline, but also those containing calcium niti^te. This was not due 
to ammonium carbonate, as no ammonia was present. Elodea also 
gradually reddened a solution of phenolphthalein in distilled water, 
and in eight hours calcium could be detected in the solution ; organic 
matter was also detected. It is concluded that the reddening of 

33—2 
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pHenolphilialeui is caused either by some organic calcium compound, 
or that calcium carbonate is held in solution in a colloidal state by 
the separated organic matter, and that this has the power of redden- 
ing phenolphthalefn. A similar result was, in fact, obtained by 
shaking a warmed solution of calcium hydrogen carbonate with some 
gum arabic and phenolphthalein in a capacious flask until the loosely 
combined carbonic anhydride had separated. N. H. M. 

Oats Manured 'With Ammonium Sulphate. By 0. Mitbaeey 
OeniT.^ 65, i, r560; from Inaug. Hiss,, Leipzig, 1892). — Exclu- 
sive nitrogenous manuring increased the proteids and lowered the 
quantity of fat and non-nitrogenous extract of the grain. The 
varieties of oats which gave the greatest yield had larger grains, but 
were poorer in proteids than the other varieties. Heavy grains are 
idcher in proteids than light grains. The small grains produced 
on rich soil are richer in proteids than the larger grains, whilst in the 
case of poor soil the reverse holds good. Increase in amount of 
proteid goes with decrease of fat and non-nitrogenons extract. 

H. M. 


Analytical Chemistry. 


Electrolytic Estimatioii of the Halogens. By G. Vobima^> 
(l/onafsk., 16, 280 — ^284) . — ^A dense regnline deposit of silver haloid is 
obtained when a halogen is deposited on a weighed silver plate from an 
alkaline solution. The solution of the halogen is mixed with a few 
grams of alkali tartrate and 10 per cent, sodium hydroxide solution, 
and subjected to a current of 2 volts and 0’l)3-^'07 ampere. A 
platinum cathode is employed, and an anode of pure silver. The 
end of the dectrolysis is determined when a new anode placed in 
the solution does not gain in weight. The anode after beiog removed 
from the solution, is washed with water, and then with alcohol, and 
dried over a Bunsen burner ; Anally it is heated until the silver l^oid 
darkens or melts, and is then allowed to cool, and weighed. If a 
very aoourate estimation is required, it is necessary at the end of the 
operation to suhstitate a platinum electrode for the silver anode, 
and again pa^ the current for one hour, in order to deposit the smali 
quantity of silver which is dissolved. 

The results obtained by the author with potassium iodide are satis- 
factory. The iodine in a solution as iodate may also be determined 
by this method. E. G. E. 

Detection of Traces of Clilorine. By A. Villibrs and H. 
Eatqlle (Coi^A rend., US, 1413 — 1414). — The sensitiveness of the 
reaction previously described (this vol., ii, 396) varies considerably 
with different specimens of aniline, and is highest when the aniline 
contains small quantitiea of ioluidine. By using opthotoluidine in 
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place of aniline (Zoc. aY.), an intense blue coloration is obtained, 
becoming violet-red on heating or After some time. The reaction is 
very distinct with as little as 0*1 milligram of chlorine. 

When bromine is present, if orthotolnidine is used alone, it has the 
disadvantage that the precipitate produced by the bromine does not 
remain perfectly vhite. This difficulty is removed by employing as 
the I'eagent a mixture of a saturated aqueous solution of aniline 
(100 c.cT), saturated aqueous solution of orthotolnidine (20 c.c.), and 
glacial acetic acid (30 c.c.). So long as the reagent is in excess, no 
broraotolnidine is formed, but the bromine is converted into the stable 
and perfectly white bromaniline. 

The action of chlorine on orthotolnidine in acid solution seems to 
be a rapid and easy method of preparing safranines. 

Chlorine water may be used as a test for the presence of toluidine 
in aniline ; if the latter is pure, the coloration will be brownish, but 
if the former is present in not too small quantity, the coloration will 
be iirst blue and then violet. C. H. B. 

Estimation of Chlorides in Products of Organic Origin. 
By G. MEiLiiiRfi (/. Fharm., [5], 29, 497—499). — When chlorine has 
to be estimated in organic products, it is necessary to burn off the 
organic matter, bat this always causes an appreciable loss of 
clporine. 

The author recommends the following process. The substance 
(urine, for instance) is mixed with an equal bulk of 20 per cent, solu- 
tion of calcium nitrate and evaporated to diyness in a flat-bottomed 
platinum dish ; a slight elevation of temperature suffices to com- 
pletely burn off the carbonaceous matter. The residue when treated 
with water yields a filtrate which is free from phosphates ; to this a 
drop of solution of tropseolin is added, and then dilnte snlphuric acid 
to acid reaction. A little powdered chalk is now added to decolorise 
the liquid, and the chlorine is titrated with silver nitrate, using 
potassium chromate as indicator. It is advisable to make a blank 
experiment. L, dc EI. 

Sepajpatiou of Chlorine from Bromine. By R. Engel (Gompt. 
rend,,, 118, 1263 — 1265). — 1 to 2 grams of the substance is dissolved 
in 150 — 200 c.c. of water, mixed with 3 to 5 grams of ammonium per- 
sulphate, and heated at 70 — 80°. A current of air is passed into the 
liquid for about an hour in order to remove the bromine, which is 
best collected in a solution of sulphurous acid and estimated as silver 
bromide. It is not advisable to collect the bromine in potassium 
iodide solution, since small quantities of ozone, or possibly of persulph- 
nric anhydride, may be given off. Under the conditions specified, the 
quantity of chlorine liberated from solutions ot chlorides is very 
minute, and probably does not exceed O’l milligram. 

Iodine can also be separated by means of ammonium persulphate, 
the cold liquid being mixed with sodium acetate and the persulphate, 
and the iodine removed by means of carbon bisulphide. Under these 
conditions, no trace of bromine or chlorine is liberated. 


0. H. B. 



ABSTRACTS OF CHEMICAL PAPERS* 


4:>8 


Detection of Hydrobromic acid. By A. 7illib.es and M. 
Pa^olli] (C(yi)vpt rmd,, us, 1265— 1268).— The well-known method 
of detecting bromides in pi*esene 0 of iodides, by liberating the two 
halogens successively by gradual addition of chlorine v/ater, gives un- 
satisfactory results, owing partly to the fact that some bromine is 
liberated while iodides still remain undecomposed, and partly to the 
formation of iodine bromide. The brown coloration following the 
violet cannot be distinctly recognised when the quantity of bromine 
present is less than one-tenth of the quantity of iodine. In complete 
absence of iodine, however, a very distinct yellow coloration is im- 
parted to carbon bisulphide by 1 milligram of bromine. 

In order to remove iodine, the liquid, which should he free from 
nitric acid, is mixed with au excess of ferric chloride solution contain- 
ing no free chlorine. About 5 c.o. of a half-normal solution should 
be added for every OT gram of iodine supposed to be present. The 
liquid is evaporated to dryness on a water bath, and heated for an 
hour or two, in order to ensure complete volatilisation of the iodine. 
The residue is dissolved in a small quantity of water, the iron preci- 
pitated by means of an alkali, and the filtrate acidified with hydro- 
chloric acid and treated with chlorine water and carbon bisulphide. 

In the ordinary course of an analysis, it would be best to operate on 
<*he precipitate of silver haloid salts, hydrocyanic acid having been 
previously removed (this vol , ii, 396). The silver precipitate is 
heated with hydrogen sulphide, and the liquid concentrated after 
removal of the excess of the gas. 

In order to detect bromine in iodine, the halogens must first be 
converted into the hydraoids by treatment with hydrogen sulphide in 
presence of water. 0. H. B. 

Estimation of Iodine. By A. Villiers and M. Batolle (Ompt 
rend., 118, 1332 — 1335). — The solution, which must be free from 
nitric acid, is mixed with ferric chloride solution containing no free 
chlorine (5 c.c. of a half-normal solntion for every O'l gram of iodine), 
and agitated with carbon bisulphide. The latter is then drawn off, 
and a fresh quantity is added and agitated with the liquid, the pro- 
cess being repeated until the carbon bisulphide remains coloxurlesfi- 
As a rule, four washings suffice. The several quantities of the 
bisulphide are mixed, washed with a little water to remove any traces 
of ferric chloride, and the iodine estimated ’With sodium thioOTlphab 
solution. 

A convenient form of apparatus for extracting -with carbon 
ide and washing the latter, consists of two cylindrical bulbs sepaafS&d 
by a stop-cook. The upper end of one bulb is fitted with a 
stopper, and the lower end of the other is provided with a eeoczid 
stop-cock. 

The chlorine, bromine, and iodine may be precipitated sQver 
salts, which are then decomposed by means of hydrogen sajphide and 
the excess of the latter expelled, the filtrate being treated in the 
manner described. 0, H* B, 
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Detection of Iodine in Urine. Bj H. Saxdlund (Arch. Fhann., 
232, 177 — 183), — Of the methods recommended for the detection of 
iodine in nrine Tsee IJeubaner and Vogel, “ Harnanalyse ”) the author 
finds the following to be the most delicate and trasiworthy : To 5 c.c. 
of the urine there are added successively 1 c.c. of sulphuric acid 
(1 : 4), 1 — 3 di*ops of dilute sodium nitrite solution (1 : 500), and 
carbon bisulphide or chloroform; after agitation, the solvent viill be 
coloured rose-red by a smaller proportion of iodine than O’OOl per 
cent. ; indeed, if a comparison with a tube containing urine known 
to be free from iodine be made, as little as 0’000007t55 gram of iodine 
in 5 c.c. of nrine can be detected by this test. 

The two methods which the anthor has devised for the quantitative 
estimation of iodine in urine are as follows, the second being recom- 
mended for very small quantities of iodine, on account of the fact that 
filtration is avoided : 1. — 25 — 50 c.c- of the filtered nrine is acidified 
with nitric acid, and sufficient silver nitrate is added to precipitate 
all the iodine; after half-an- hour’s digestion, the precipitate is col- 
lected, washed, and transferred, with the paper, to a flask, in which 
it is heated with water (8 c.c.), hydrochloric acid of sp. gr. 1*124 
(4 C.C.), and zinc dust (2 grams). When rednction is complete, the 
contents of the flask are Altered into a distillation fiask, and the 
filtrate is distilled with ferric chloride (3 — 4 grams), the distillate 
being received in a solution of potassium iodide, and the iodine 
titrated with a solution of sodium thiosulphate (1^/50 or N/lOO) in 
the nsual way. 2. — 25 — 50 c.c. of urine (or more if the iodine content 
be very low) is evaporated to dryness in a platinum dish with sodium 
carbonate (0’25 — 0*5 gram) ; tbe residue is ignited to bum off organic 
matter, dissolved in water, and tbe solution, after being acidified with 
hydrochloric acid, is distilled with ferric chloride ; the iodine is then 
determined in the manner described above. A. G. B. 

Estimation of Nitric acid. By Babill^ (/. Pharm., [5], 29, 
441 — 444). — ^The author, remarking on an article by Henry (this 
vol., i, 252), states that, as long ago as 1878, he had proposed the 
use of the nitrometer for the estimation of nitiates in potable waters. 

L. DB K. 

Application of Sodium Peroxide in Analysis. By 0. Kassner 
(Arch. Pharm.^ 232, 226 — ^240). — The author has detected ozone in 
the oxygen which is evolved when sodium peroxide is dissolved in 
water, and attributes the activity of sodium peroxide as an oxidising 
agent to its presence. When sodium peroxide is added to a solution 
of uranyl nitrate, the yellow precipitate, which is at first formed, re- 
dissolves, and from the solution Fairley’s sodium peruranate may be 
precipitated by alcohol. Whilst chromium hydroxide readily passes 
into solution as sodium chromate (Haussermann, Abstr., 1893, 
ii, 471), manganous hydroxide is only oxidised to the hydrated per- 
oxide, and ferrous hydroxide to ferric hydroxide. Upon these facts, 
the author bases a process for separating cbromium from manganese 
and iron which is obvious (compare Clark, Trans., 1893, 1079). If 
sodium peroxide is substituted for a mixture of sodium carbonate and 
potassium nitrate as an oxidant for manganese oxides, an excess must 
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"be avoided, otherwise, on dissolving the product in water, the man- 
ganate will be reduced by this excess. Sodium peroxide may be 
substituted for hydrogen dioxide in the method described by 6. 
Kassner (Abstr., 1891, 245), which may be applied for the estimation 
of potassium ferricyanide. Cobalt is precipitated as black sesqui- 
oxide by sodium peroxide, but nickel remains as the green hydroxide ; 
neither metal is precipitated by this reagent from a potassium cyanide 
solution. Mercury, gold, and silver salts are reduced to the corre- 
sponding metals by sodium peroxide ; but the solutions of chloro- 
platinio and ohloropalladious acids are not reduced, since their sodium 
salts appear to be stable ; solutions of platinic and palladious chloride, 
obtained by adding silver nitrate to the acids, are, however, reduced. 

For the quantitative separation of antimony, tin, and arsenic, 
sodium peroxide may be applied as follows. The mixed sulphides are 
stirred with about 30 c.c. of water, and sodium peroxide is added by 
degrees, until a small portion no longer gives a coloured precipitate 
on the addition of dilute sulphniic acid. The whole is then trans- 
ferred to a silver crucible, evaporated to dryness, and kept in fusion 
for some time. The melt is treated with aqueous alcohol (3 : 1), and 
the undissolved sodium pyroantimonate collected on a filter and 
weighed as antimonyl antimonate. After the alcohol has been evapo- 
rated fTOm the filtrate, this is acidified with dilute sulphuric acid, the 
precipitated stannic acid is dissolved by caustic soda, and carbonic 
anhydride is passed through the solution to incipient precipitation ; 
ammonium chloride is then added, and the solntion heated for half 
an honr to completely precipitate the stannic oxide, which is weighed 
as usual. The arsenic is precipitated from the second filtrate by 
magnesia mixture. 

Qualitatively, the method may be modified by testing a small portion 
of “Qie oxidised mixture (care having been taken that all the sodium 
peroxide has been previously decomposed by boiling) for antimony 
by adding a little of the liquid to some acidified potassium iodide 
solution ; if antimony be present, it will be separated on adding 
alcohol after a somewhat prolonged digestion with sodium peroxide. 

A. G. B. 

Separation of the Alkalis by means of their Anrochloridea. 

By R. Fasbender {Chem. 1894, i, 409 — 410). — See this vol., 

ii, 421). 

A Test for Copper. By P. Sabatier (Chem. Cenir.^ 1894, i, 657 ; 
from ReVu intern, falsify 7, 101 ; compare this vol., ii, 352). — If con- 
centrated hydiobromic acid is added to a concentrated solution of 
cupric bromide, a violet- red hydrobromide is formed, which is but 
slightly affected by heating the solution, but is decomposed by dilu- 
tion with water, with production of a blue coloration. If a solution 
containing a copper salt is added to 1 c.c. of concentrated hydro- 
bromic acid, a purple coloration is produced if much copper is present, 
a lilac colomtion if little. O'l milligram copper may be recognised 
by this test. A mixture of solid potassium bromide and con- 
centiated phosphoric acid may be substituted for the hydrobromic 
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acid. The mixture should be slightly warmed, the coloration appear- 
ing on cooling. L. T. T. 

EstimatioiL of Mercury in Presence of Iodine. By Feancois 
(J, Fharm.^ [5", 29, 493 — i97). — The author has proved that 
although mercunc iodide is not completely decomposed by heating 
with calcium oxide, it is when ignited with soda-lime. The analysis 
is conducted as usual, in a combustion tube, a little oxalic acid being 
added to the mixture to yield a current of hydrogen, which w»ll assist 
in expelling the mercurial vapour. The soda-lime, which should havo 
little tendency to fuse, is best prepared by slating 4 parts of calcium 
oxide with 1 part of sodium hydroxide dissolveil in 4 parts of water, 
and igniting the product. If it be desired to estimate the iodine 
also, the contents of the tube should be transferred to a generating 
flask, the delivery tnbe of which dips into a test glass containing a 
solution of silver nitrate. After first adding some water to slake the 
lime, nitric a^id is rery gradually added until the mass has dissolved ; 
the traces of iodine which escape are absorbed by the silver solution. 
The liquid is then filtered, and the filter, after being moistened with a 
few drops of sulphurous acid, is well washed. Any free iodine in tho 
filtrate is cautiously reduced by adding a little moi*e sulphurous acid, 
and the iodine is then precipitated, using the silver nitrate solution 
from the test-glass. The results obtained by the author are very 
satisfactory. L. de K. 

VcflTimetric Estimation of Gold. By G. FRAXZEbOHi (Gltem. 
Oef/fr., 1894, i, 657 ; from Brdl, Ohim. jpbrmfrc., 1894, JN'o. 2). — Excess 
of deoinormal potassium oxalate is added to the sointion contain- 
ing the gold salt, the whole boiled for a few minntes, and then allowed 
to cool. The precipitated gold is collected, and the filtrate (to which 
1 c.c. of dilute sulphuric acid is added) is warmed and titrated with 
decinormal potassium permanganate, 1 c.c. of deoinormal potassium 
oxalate destroyed represents 0’t)063 gram of gold. The gold solution 
must not contain free hydrochloric acid. L. T. T. 

Separation and Estimation of Small Quantities of Methylic 
and Ethylie Alcohols. By L, Peunieb (J. Pharm., [5], 29, 407 — 
410). — ^After the isolated alcoholic liquid has been treated with con- 
centrated hydriodic acid to convert the alcohols into the corresponding 
haloid salts, the liquid is shaken with pure chloroform ; or it may be 
distilled, and the first portions condensed in a receiver containing 
cbloroform. After removing free acid by shaking wuth aqueous pot- 
ash, the chloroform is agitated with a solution of silver nitrate and a 
little moist silver oxide, which, after some time, will cause a pre- 
cipitate of silver iodide. This is washed, first with ammonia, and 
then with nitric acid, and weighed. If ethylio alcohol alone be 
present, its amount may be at cmce calculated from the weight of the 
silver iodide ; but if both alcohols are present, their total amount 
must be ascertained from the specific gravity of the distillate, and 
their respective amounts calculated from the amount of silver iodide 
obtained. 
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The presence of methylic alcohol may be suspected when the 
chloroformic solution of the hyJriodides boils below 61^ also by the 
alcohol yielding formic acid on oxidition. Ethylic alcohol, on the 
other hand, may be approximately estimated by determining the 
amount of iodoform it yields. L. db K. 

lodometric Estimation of yJ-NaphthoL By E. W. KIister 
(Ber,, 27, 1905 — 1909). — The iodometric method of estimating 
^-napb.thol, described by Alessinger and Vortmann (Abstr., 1890, 
1473), only gives accurate results when the concentration of the 
/i-naphthol solution is approximately constant, the amount of iodine 
fixed undergoing considerable variation when this is not the case. In 
order to determine the amount of ^-naphthol in solutions containing 
from OT — 0*6 gram per litre, the author made a large number of 
determinations with known and varying quantities of ;5-naphthol, 
using always 100 c.c. of the solution, 0 6 c.c. of 3*6 N soda, and 
23 c.c. 'NjlO iodine ; the amounts of thiosulphate required for titrating 
back were plotted into a curve, from which an iterpolation table was 
drawn up, showing the amount of /3-naphthol corresponding with any 
volume of thiosulphate solution used, and from this table the amount 
of /J-naphthol in any solution can be determined accurate! v. 

H. G. 0. 

Testing Phenacetin. By G. Guasti (FOrosi, 17, 111—115).— 
The usual test for the presence of acetanilide in commercial phen- 
acetin consists in heating the suspected sample with soda and alcohol, 
and then warming with chloroform ; if the chimcteristic odour of the 
isonitriles is detected, the sample is said to contain acetanilide. The 
author shows, however, that pure phenacetin gives the isonitrile 
odour under such circumstances ; the test is therefore valueless. 

The pi'esence of 4 per cent, of acetanilide in phenacetin may be de- 
tected by boiling 0*5 gram of the sample with 10 c.c. of water, 
cooling, and filtering oft the deposited phenacetin ; the filtrate is con- 
<‘ent rated, boiled with 1 c.c. of concentrated hydrochloi'ic acid, and 
tieated with a little liquid phenol and calcium hydochlorite solution. 
On adding excess of ammonia, the liquid assumes an indigo-blue 
colour if acetanilide is present. 

The following modification of Hirschsohn’s method is sensitive to 
0*5 per cent, of acetanilide in phenacetin. 1 gram of the sample is 
boiled with 15 c.c. of water, and the solution cooled and filtered. If 
acetanilide is present, the filtrate gives a turbidity with bromine 
water, due to the deposition of parabromacetanilide. W. J. P. 

Estimatioxi of Albumin by M6hu*s Process. By L. Bumxv 
(J. Fharm,^ [5], 29, 304 — 307). — ^IVIuhu recommends coagulating tlwi 
jilbumin with phenol and washing the precipitate with a botling, 
saturated solution of the same. The author, ha\ ing tried the method, 
finds that n very appreciable amount ot albumin is dissolTed by the 
washings, but that no appreciable loss is incurred by washing with 
cold uatei cjntaining 3— per cent, of phenol. L. i>E K. 
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Tantomerism. By J. W. Bruhl (Ber., 27, 2378—2398; and 
J*. pt\ Ghem., [2], 50, 119 — 221. Thie experimental details are 
given in the Ij^ter paper only). — The author describes substances 
which contain the group !0JEC*00 as ketonic, whilst compounds 
containing the group lOIOCOH) are said to be “ enolic/’ It is 
dUScnlt, by spectrometric methods, to find whether a ketonic form 
changes into an enolic form on rise of temperature, inasmuch 
as neither of the two ordinary expressions for the molecular 


refraction are quite independent of temperature changes. The 
molecular dispersion ^ ^ 2) ^* however, but very 


slightly affected by changes of temperature, and is therefore of great 
assistance in such problems. This expression for the dispersion is a 
highly constitutive one ; if its value for a substance at a high tem- 
peiature is the same as that at a low one, the constitution of the 
substance is certainly unaffected by the temperature change. 

Position isomerides, such as the xylenes, have approximately the 
same molecular refraction; the differences between the molecular 
dispersions of aliphatic position isomerides are small, whilst the cor- 
responding differences for aromatic isomerides are somewhat larger. 
The differences, however, become mucb greater for derivatives of 
substances of this class, which contain strongly refractive and 
strongly dispersive groups. 

The results of the present investigation fully confirm the author’s 
previous conclusion, that isomerides containing different kinds of 
double linkings, such as ethylenic and carbonylic ones, have very 
different refractive and dispersive powers. The ethylenic bonds have 
a greater specti'ometrio constant than carbonylic bonds, whilst the 
latter, in turn, have a greater optical value than the linkage 0*0'C. 

Aromatic and aliplmtic monoketones, and 1 : 2- and 1 : 4-di- 
ketones, behave as true carbonyl compounds. The spectrometric be- 
haviour of the 1 : 3-ketones is however anomalous ; the same is true of 
acetophenone, and, in this case, is due to the proximity of the phenyl- 
and carbonyl-groups. Acetoformic (pyruvic) acid and acetopropionic 
(levuliuic) acids have the molecular refractions and dispersions of true 
keto-compounds. This behaviour is quite different from that of aceto- 
acetic acid ; the methylic and ethyHc salts of the latter, and of its 
methyl-, ethyl-, dimethyl-, and diethyl-derivatives are analogous in 
spectrometric behaviour. They are true keto-compounds, and not 
^rivativea of hydroxycrotonic acid as Kef considers ; acetoacetates, 
and mono- and di-alkylacetoacetates therefore have the constitutions 
OOMe-OHs-COOR, COMe-CHR'-OOOR, and COMe-ORVOOOR re- 
spectively. The spectrometric examination clearly shows that on 
introducing a carbethoxy-group into tbe acetoacetates or mon- 
slkylaceto^tates, the tautomeric or enolic form of the same iype as 
tihe hydroxycrotonates is obtained ; no reversion to the ketonic form 

VOL, 3CXVI. iL 34 
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occurs on heating. A similar change in the acetoacetic nucleus 
probably occurs on treatment with bases ; the so-called ethylio par- 
amidoacetoacetate is most probably ethylic imidobutyrate, whilst the 
action of phenylhydrazine on ethylic acetoacetate yields ethylic hydr- 
azocrotonate. 

Similarly, it is shown that ethylic oxalacetate is not a salt of keto- 
sucoinic acid but of hydroxyfumaric or hydroxymaleic acid ; it there- 
fore has the constitution COOEt*C(OH);CH*COOBt. 

The salts of succinic, methylsnccinic, and malonic acids all behave 
optically as if they possessed the constitntions usually assigned to them j 
no evidence supporting the existence of the tautomeric enolic form 
sometimes attributed to malonic acid was obtained. 

The spectrometric examination shows clearly that the substances 
hitherto regarded as ethylic acetomalonate, diacetomalonate, and 
ethylacetomalonate have quite different constitutions. The product 
of the action of ethylic chlorocarbonate on ethylio sodacetoacetate 
seems to have the constitution COOEt-O’CMe’.OH-COOEt ; it is not 
identical, but isomeric, with the substance obtained by the inter- 
action of acetic chloride and ethylic sodiomalonate ; this has the 
constitution OH'CMeIO(COOEt)aor OH 2 *.C(OHVCH(COOEt) 3 . The 
former substance has a neutral reaction and does not colour ferric 
chloride, whilst the latter is strongly acid and gives an intense colora- 
tion with ferric chloride. Ethylic diacetomalonate is dienolic, having 
the constitution C(CH 2 lO*OH)a(OOOEt) 2 . Further, ethylic ethylaceto- 
malonate contains no ethylenic bond, but has the constitution 
OMeO-CEt(COOBt) 2 . 

Acetylacetone has the constitution OH‘CMeIOICMe*OH, 
OH2:G(OH)-OH2-0(OH):CH2, or OH-OMe:OH-C(OH):CH 2 , 

and does not seem to become ketonic on heating. Mesitylic oxide 
and phoroneprobably have the constitutions CMealOlCMe'OH and 
CMe 2 : 0 :C( 0 :^-CH:CMea respectively. 

The constitution assigned by v. Pechmann to ethylic acetonedi- 
carboxylate is confirmed by the spectrometric results ; acetylacetone 
and ethoxalylacetone are enolic compounds, having constitutions of 
the form OH*CMeICH*0(OH)tOH2 and 

OOOEt-C(OH):GH-CCOH):CH3 

respectively. 

A spectrometric examination of several oxymethj lene and carbowl- 
derivatives of camphor and of pyrotritartanc acid was also made 
the latter substance woxild seem to have the constitution ass^ned to 
it by Paal and by Blnorr, and is not a pentamethjlene-derivative as 
supposed by Fittig. W. J. P- 

Line Spectrum of Sulphur. By A. de Gmmoks! (0<mpt rend , 
119, 68 — 71). — The line spectrum of sulphur, which is usually 
obtained by passing a condensed spark through sulphur vapour under 
low pressure, cau also be obtained much more simply under ordinary 
pressure by passing a condensed spark between two platinum wires 
or two carbon rods covered with pure fused and cooled sulphur^ 
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If the condenser iu not used tlie snlphur inflames. Drawings of the 
bpectmm and measurements of the wave-lengths are given. The 
groups in the red and green have a striated appearance which makes 
them easily recognisable. 

Various natural metallic sulphides, when treated in the same way 
with a condensed spark, show the sulphur lines, although some of the 
sfronps may be masked by the ILues proper to the metals present in 
the sulphides. 0. H. B. 

loflnexLce of Sodium and Ammonitmi Hydrogen Molybdates 
on the Rotatory Power of Rhamnose. By D. Gernez (Go7)ij>t 
rert/7., 119, 63—65). — The addition of small quantities of sodinm 
hydrogen molybdate or ammonium hydrogen molybdate to aqueous 
solutions of rhamnose produces a relatively large increase in the 
i*otatory power. When one-twelfth of a moleculai' proportion of the 
molybdate has been added, tbe obseiwed rotation has nearly double 
its original value, but beyond this point tbe addition of further 
<|u anti ties of tbe salt produces relatively less and less effect. The 
smdition of 6*75/24 of the molecular weight of the salt produces the 
maximum effect, the rotatory power being 22®‘95 with sodinm 
hydrogen molybdate, and 19®'91 with ammonium hydrogen molybdate. 
Further quantities of the salts produce no appreciable change. It is 
noteworthy that the maximum effect in the case of rhamnose is 
produced by the same relative proportions of the molybdates as in 
tbe cases of mannitol, sorbitol, and perseitoL 0. H. B. 

Change of Sign of Rotatory Power. By A. Colson {OomjpU 
rend,^ 119, 65 — 68). — Pure amylic acetate, after fractionation over 
acetic anhydride, and the same product mixed with 1 per cent, of 
the anhydride, give the following rotations at different temperatures. 

-4®. +16®. 60®. 78®. lOOP. 

Pure acetate 0® 53' 1® 2' 1® 20' 1® 24' 1® 20' 

Uixture 1 6 14 — 1 8 — 

Pure amylic acetate seems to show all the chaTacteristics of the 
internal congelation described by Le Bel (this vol., ii, 304), but the 
presence of a small quantity of acetic anhydride neutralises the 
effects of temperature. In view of the easy decomposition of ethereal 
salts, it is not improbable that the anhydride, by reason of its power of 
combining with water, gives stabOity to the molecule of the acetate, 
and hence brings about a condition of stable equilibrium in the 
liquid. This view is supported by the fact that acetylmaleio an- 

hydride^ which is both an acetate and an anhydride, shows the 

following rotations when pure and when mixed with 1 per cent, of 
acetic az^ydride. 

60P. 40®. SO®. 18®. 

Pure compound .. -1® 32' —1® 22' —1® 18' —1® S' 

Mixture —1 29 —1 21 —1 18 —1 10 

It follows that whilst there are compounds which have a rotatory 
power which varies greatly with the temperature^ in some cases these 
variations are the result of variations in the conditions of chemical 
equilibriuza. C. H. B. 

34h-2 
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Variation of Botatory Power witli the Temperature. By 
-A. Lb Bel (Gowjpt, vciivd^ 110, 22b — 228). — ^A continnGitioii of the 
di«JCUSsion with Colson. The great vaaiations m rotatory power with 
variations in temperatui'e, observed in the case of methylic and 
ethylio tartrates, cannot be attributed to the piesence of small quan- 
tities of tartaric acid and ethylic or methylic alcohol, and Ramsay 
has shown that at 70® ethylio tartrate consists of simple molecules. 

0. H. B. 

Gas Batteries. By F. J. Ssiixs {Zeit ^liydhaL Ghem., 14, 577— 
622). — The electromotive force was determined in the case of a large 
number of gas batteries, the electrode being usually platinum strips 
coated with platinum black, and immersed partly in the gas, partly 
in the electrolyte. 

Experiment were performed to test the dependence of the E.M.F. 
on the nature and size of the plates and nature and concentration of 
the solutions. The nature of the plates had no effect, similar results 
being obtained with gold, platinum, and palladium, whilst a slight 
variation with the size, in the case of an oxygen-hydrogen chain, is 
explained by the slight absorption of oxygen by platmum black. 
The E.M.F. appeared to be independent of the electrolyte and its 
concentration, in the case of sulphuric, phosphoric, and chloracetic 
acids, and also, although less certainly, with sodium and potas- 
sium hydroxides, sodium sulphate, and potassium chloride. Ab- 
normal values were, however, obtained with the halogen acids and 
many salts, which the author accounts for by the existence of 
secondary actions. Gaseous chams of hydrogen chlorine, hydrogen 
bromine, and hydrogen iodine were investigated, and the effect of 
dilution of a gas studied by the comparison of a hydrogen oxygen 
with a hydrogen air chain, the E.M.F. in the latter case being about 
10 per cent, lower. The means of the result for the chains are — 
hydrogen oxygen, 1‘044! volts 5 hydrogen chlorine, 1^532 volts; 
hydrogen bromine, 1*111 volts; hydrogen iodine, 0530 volt. By 
immersing the electrodes in the same electrolyte at different con- 
centrations, the electromotive force between the two solutions is found, 
and a number of tables with these results are recorded. The E J£.F. 
in the oxygen hydrogen chain falls regularly as the temperature 
increases, thus — 0® = 1*090 volts, 20’ = 1*065, 40° = 1*038, 60° = 
1*001, and from these numbers the temperature coefficient of the 

solution tension is calculable, giving the result = —0*00140; that 


is the solutiou tension is inversely proportional to the absolute tem- 
perature. The E.M.F. with the similar electrode in an eleotrotyte at 
different temperatures was also observed and calculated, with fair 
agreement in the results, (See also this vol., ii, 305, S73.) 


Thermoelectric Heights of Antimony and Bismxdh Alloys. 
By 0. 0. HmcHLNS (Amer. J". Bd., [3], 48, 226—230). — The author 
has investigated the alloys of bismuth, antimony, and tin with the 
object of Ending the best combination to use for the preparation of 
thermo-couples. The results show that the best results are obtained 
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when for the one element is taken bismuth containing 2 to 5 per cent, 
of antimony, and for the other bismuth with from 5 to 10 per cent, 
of tin. Both of these alloys are easily cast into very thin leaves, and 
are sufSciently tough to stand ordinary treatment. A junction of tw-o 
very thin bars of bismuth with 2 per cent, of antimony, and of 
bismuth with 10 per cent, of tin gave an E.M.F. of 10700 + 41 f in 
O.G.S. units. H. 0. 


Thermocheimcal Changes in the Secondaxy Cell. By F. 
STRiiiTZ (Monatsh.^ 15, 285 — ^294).— The processes taking place in 
the secondary cell may be represented symbolically in the following 
manner. 


HaSO^, 




They include the following reactions. 

HsO = Ha + O - 684 NT. 

Pb + O = PbO 4- 503 a:. 

PbOj + Hfl = PbO + HaO 4“ ® AT. 

PbO + HaS04,Aq = PbS04 + Aq + 234 K. 

The chemical eneigy of the cell is obtained by adding these equa- 
tions. 

Be = Pb -h 2H,S04,Aq + PbOa = 2PbS04 + Aq +(a -b 287)A: 

In order to find the value of a, the author selected the reaction 
PbOa + 4HC1 -b HaS03 + 2HaO = PbSOi + 4HC1 -b SHaO, 
for thermoohemical measurement. This gives 

PbOa "b HfSOsjAq = PbS04 -b Aq -b c^Al, 

and it can be shown that a =: (103 -b The value found for 

was 767 -S:, a value which, however, also includes the heat of solution 
of a small portion of the lead sulphate in hydrochloric add. From 
this 

Ef = PbOa "b 2HaS04,Aq -b Pb = 2PbS04 -b Aq + 8/0 AT. 

The E M.F. calculated from this is 1'885 volts, that directly observed 
being 1*900. H. C. 


Determination of Dielectric Constants. By W. Hbbjs^st {ZetU 
physikaZ. Chem,, 14, 622 — 663). — In the arms AB, AC of a Wheat- 
stone bridge, two adjustable electrolytic resistances are placed ; the two 
arms BO, CD contain two similar condensera consisting of two 
metal plates separated by a movable glass plate. The ends A, D are 
coxmeded with an induction coil and B, C to a telephone in which 
silence or at least a minimum of sound occurs when = 

Oa : Cd^ A condenser consisting of a niokd or platinum trough with 
a fixed metal plate in the interior can be placed in either am DB or 
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DO* and its capacity added to either of the measnring condensers, 
and this contains the liquid whose dielectric constant is to he 
measured, hlinimnm sound is then obtained by moving the glass of 
the measuring condenser. The aims DB, DC contain also aaxiliary 
resistances, so that if the compound examined is not a perfect in- 
sulator its resistance can be also determined, since a minimum also 
results when : lB,ae = The condensers and other parts of 

the apparatus are calibrated once for all, and full details of the 
precautions, and a discussion of the probable errors, are given in 
the paper. The availability of the method is well seen by comparing 
the nnmbers which the authors obtained with it, and the determi- 
nations made by Landolt and Jahn (Abstr., 1893, ii, 57). Li the 
case of 13 hydrocarbons, the mean difference is about 2 per cent , 
the results by this method being in almost all cases the higher. A 
number of measurements of the capacity of benzene, aniline, amylic 
alcohol, ethylio alcohol, and water at varying temperatures are also 
recorded; from the results, the temperature coefficients are calcu- 
lated ; the dielectric capacity in each case decreasing with increasing 
temperature. L. M. J. 

The Influence of Pressure on the Conductivity of Electro- 
lytes. Byl. Panjuncj {ZeiL jphysiJcal, Chem.,14:, 673 — 700). — The work 
of previons observers, especially Fink’s, had shown that in the case 
of strongly dissociated compounds pressnro affects the conductivity, 
probably owing chiefly to the alteration in tbe velocity of the ions. 
The author extends the observations to slightly dissociated com- 
pounds, and determines the condnctivity of various organic acids and 
salts at concentrations varying from 1 to 1024 litres of solvent per 
gram molecule of dissolved substance, and at pressures varying from 
1 to 260 atmospheres. The compounds examined were formic, acetic, 
propionic, butyric, isobutyric, lactic, succinic, malic, benzoic, and hy- 
drochloric acids, and theii* sodium salts. In all cases, pressure caused a 
decrease in the electrical resistance, the alteration at 260 atmospheres 
varying from 6'55 to 9*02 per cent, m tbe organic acids, and from 
1*23 to 2 92 per cent, in the moi*e strongly dissociated compounds, 
corrections Imviug been made for the compressibility of the solution. 
The rate of increase iu conductivity is not constant ; in most cases it 
decreases with increasing pressure. In the highly dissociated com- 
poutids, the alteration is most probably due to the diminution of the 
internal friction (see also this vol., ii, 410), and as the alteration of 
the fluid friction of water (1'2 per cent, at 260 atmos.) is comparable 
with the change in resistance of those solutions, it appears that an 
alteration of internal friction of the solvent is associated with an 
approximately equal alteration in the ionic friction. The value of 
for the various pr^sures is also calculated, and honoe by aid of 
the equations 100 Kfdp = Ao, the 

volume alteration Aw, due to dissociation, can bo deduced.^ This is 
done for the acids considered, and the results compared with those 
obtained by subtracting the volume increase on neutialisation from 
that obtaining with hydrochloric acid, the agreement of the results 
being remarkably close, L. M. J. 
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Decrease of Condnctivily wlien the Water of SolutioiL is 
displaced by Alcohol. By C. Schall (Zeit phynJcaL Ghem,^ 14, 
701 — 708). — The conductivity of aqueous solutions of electrolytes is 
lowered by the addition of a non-electrolyte such as alcohol (Ahstr., 
1892, 1038) but to varying extents, hence acids at concentrations at 
which the conductivity is equal in aqueous solution give unequal 
values in alcoholic solutions. This is proved in the case of hydro- 
chloric, picric, oxalic, and dichloracetic acids, the conductivities of 
which were determined in solutions in water, methylic alcohol and 
dilute ethylic alcohol. If the velocity of the hydrogen ion greatly 
exceeds that of the combined ion, then, the anthor considers, the 
alteration is due chiefly to the change in degi^ee of dissociation of the 
compound, which mnst, therefore, be widely different in alcoholic solu- 
tions at concentrations at which the dissociation degrees in water are 
equal. L. AI- J. 

Specific Heat of Iiiqnid Snlplixiroixs Anhydride. By E. 
Mathias (CompL rend.^ 119, 404 — i07). — The specific heat of liquid 
sulphurous anhydride has l^en directly measured by the author, at 
temperatures varying from — 20® to 155’5®. He finds that the true 
specific heat of the liquid is always positive and increases with the 
temperature. Between — 20® and 4*130® the specific heat m is given 
approximately by the formula 

m = 0*31712 4- 0*000S507f 4- 0*000006762^®. 

H. O. 

Heat of Fasion of some Ox^anic CompoTmds. By L. Bbuhsr 
(B er., 27, 2102 — 2107). — This has been determined for the compounds 
mentioned below ; the results of individual experiments never differed 
by more than 2 — 3 per cent. The numbers indicate the Calories given 
ont by 1 gram of the substance on solidifying ; those in brackets in- 
dicate the heat of fusion as calculated by van’t Hoff’s formula from 
the lowering of freezing-point caused by the same substance. It will 
be noticed that the heat of fusion of a bromo-derivative is less than 
that of the mother substance, or of the analogous chloro-derivative. 

Methylic oxalate, 42*6. Orotouic acid, 25*3. Phenylacetic acid, 
25 4 Bromal hydrate, 16*9. Stearic acid, 47*6 (49“2). Palmitic 
acid, 39*2 (49*5). Paradichlorobenzene, 29*9. Paradibromobenzene, 
20*6, Met^hloronitrobenzene, 29*4. Paracbloronitrobenzene, 21*4. 
Orthonitrophenol, 26*8. Paracresol, 26*3 (26*0). Azoxy benzene, 
21*6. Azobenzene, 27*9 (28*2). Paracbloraniline, 37*2. a-Hapbthyl- 
amine, 22*3 (26*3). Benzopbenone, 23*7 (21*5). Menthol, 18*9. 

C- P. B. 

The FunctiozL a in Van der Waals' Fqnation. By G. Bakkkk 
{Zeit. physical, Chem,, 14, 664 — 670). — From thermodynamical equa- 
tions is deduced the conclusion that the function a in van der Waisds’ 
equation decreases with increase of temperature until a zero value is 
reached, and that the curve which expresses the relation of this func- 
tion to the temperature is convex to the axis of temperature. The 
author points out further that these results are also proved by the 
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experimental observations, or at least are valid in tlie cases of 
hydrogen and carbonic anhydride. L. M. J. 

Relations between the Laws of Mariotte, Gay Lnssac, and! 
Jonle. By G. Ba.ekbr {Zeit. physical. Gkem,^ 14, 671 — 672). — Owing 
to a statement in Poincare’s “Oouis de physique mathematiqne/* 
that Joule’s law does not follow necessarily from the other two laws, 
the author reduces the expressions to the toUowing forms : — 

Boyle’s law, pv = /i(T) ; Gay Lussac’s law, e+pv =fz(T) ; Joule’s 
law, c=/ 2 (T), in which case either follows as a necessary con- 
sequence from the other two. L. M. J. 


Gas Baroscope and its Applications. By G. Bodla^toer (Pc?., 
27, 2263 — ^2270, and Zeit angii\ CJiem.y 14, 425—431). — The deter- 
mination of the weight G of a gas is usually made indirectly by 
measurement of the volume V at the atmospheric pressure h n-nd 
temperature t If Al is the molecular weight of the gas, then 1 o.o. 
weighs 0*0446725 M and 


G 


Y X X 273 X 0*0446725 x M 
(1 H- 0 00016140 X 760 x’ (273 + t) 


Instead of varying the volume and pressure of the gas, it would be 
simpler, both for measurement and calculation, to bring the volume of 
the gas, hy either compression or expansion, always to some constant 
quantity, so that the pressure alone would vary and be proportional 
to the amount of the gas. If the constant volume Y is so selected 
that 

^ _ (1 + 0*00016140 x 760 X (278 + 0 
~ 273 X 0-0446725 x 100 

iiheii <5 = milligi-ams. 


The ^s baroscope is an instrument constructed on the above prin- 
ciple. Ib consists of a glass globe, closed above by a three-way stop- 
cock, and terminating bdow in a graduated tube which communicates 
with a mea^eury reservoir. The volumes of the globe and tube are so 
selected that the graduations give the values of Y for temperatures 
varying from 0® to 30°, as calculated from the equation given above. 
The gas to be examined is introduced into tbe globe, and the height 
of the mercury in tbe reservoir so adjusted that its level in the 
graduated tube corresponds with the temperature of the gas. The 
gas is then expelled from the globe, which now remains vacuous, and 
the height of the mercury again adjusted so that the level of the 
mercury in the graduated tube is that maintained in the previous 
measurement. The difference between the heights of the mercury in 
the two cases gives the value of 6, and Q is then easily calculated. 
The gas baroscope may be used in all cases in which the weight of a 
gas has to be ascertained. Experiments are detaOed in the papers 
in which it has been applied to the determination of nitrc^en by 
Dumas’ method, to the measurement of vapour densities, and to the 
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analysis of substances, sucb as carbonates and nitrates, Tvbicb give 
rise to gaseous products of decomposition (see this vol., ii, 471). 

H. C. 

Belation between the Density of a Saline Solution and the 
Molecular Weight of the Dissolved Salt. By G. Chakpy (CompL 
rend., U9, 156 — 158). — In aprevions paper (Abstr., 1892, 765), in 
stndying the densities of saline solutions, the author represents the 
concentration by the ratio of the number of molecules of the dissolved 
compound to the total number of molecules of the solution. The 
molecular weight of water was then taken as 18, but as Ramsay 
recent investigations lead to the conclusion that the liquid molecule 
of water is greater than the gaseous molecule, the author has now- 
recalculated his results, using in the one case 3 x 18, and in the 
other 4 X 18, as the molecular weight of water. He finds that for 
values very little higher than 3 x 18, the curves representing the 
densities plotted against the concentrations become straight lines, or 
in other words, if it is assumed that at 0° the molecular weight of 
water is about 3 x 18, the density of a saline solution is found to be 
proportional to the molecular concentration. 

With the aid of this new and simple relationship, the question of 
the connection between the densiiy of a saline solution aud the mole- 
cular weight of the dissolved salt was further studied. A number of 
sulphates and chlorides were examined, and it w 8L3 found that the 
deimties of soluiionB of the same concentration (molecniar) are in 
the ease of analogous salts proportional to the molecular weights of 
these salts. H. G. 

Density of Dilute Aqueous Solutions. ByR. KoHr.BAT:&cH and 
W. Hallwachs (Ann. JPkys . CJiem., [2], 53. 14 — 42). — In oi*der to 
determine the densities of dilute aqueous solutions to within a limit 
of error of 10^, the anthors have had recourse to the displacement 
method of weighing a ball of glass in the liqnid under examination* 
The ball is suspended from an arm of the balance by means of a 
single cocoon fibre; its total weight was 133 grams, but when 
weighed in the solutions under examination its weight never exceeded 
4 grams. In this way solutions of densities np to 1*03 could be ex- 
amined. Great care was taken in measuring the temperature and in. 
maintaining it constant during the carzying out of a determination, a 
greater variation than Tjy ® being in no case allowed. A precise de- 
scription of the apparatus employed for this purpose and its mode of 
arrangement is given in the paper. 

Determinations were made with solutions of sodium chloride and 
carbonate, magnesium and zinc sulphates, hydrochloric, sulpburio, 
phosphoric, tartaric, acetic, and monochloracetic acids, and cane 
sugar. Tables are given of the results obtained in each case. By 
combining the results with those obtained for concentrated solutions 
of the compounds examined by Gerlacb, Mariguac, Ondemans, and 
Kohlranscb, complete density tables for solutions of these compounds 
ttne obtained. From these, the molecular volumes 0 of the dissolved 
substances are calculated, on the assumption that the water under- 
goes no oonti*action iu volume. The molecular volumes are found to. 
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increase regularly 'witli the molecular concenti-ation, except in solu- 
tions containing less than ^ gram-mol. per litre of zinc and mag- 
nesium sulphates, sulphuric, phosphoric, t^aric, and monochloracetic 
acids. With dilute solutions of these compounds, the molecular 
volume at first increases very rapidly, and it is only when the con- 
centration exceeds that named, that the regular increase of the 
molecular volume with the concentration is observed. H. C. 

Viscosity of Solutions. By Gr. JiaBB {Monatsh,, 15, 264—268). 
— ^The coefficient of viscosity ft m&j be expressed by the formula fi = 
2/)r®c/3X, where r is the radius, c the velocity, X the mean length of 
the path of a molecule, and p the density of the solution. If v is the 
volume of the liquid under consideration, and 6 the space in the 
volume V actually filled with matter, the above expression becomes 


Asarpc 



The coefficient of viscosity is also a fimction of the temperature 
u = /(Oj so litiat the coefficient of a solution that has a melting point 
I’eduction A, is px = f(t + A) . Developing according to Taylor’s theorem 
A^ 

^ ^ f (t) ^ fXf) — . . For water, the values of the 

function and its derivatives are calculated empirically from the ex- 
periments of Sprung, and the formula is then applied to aqueous 
solutions. The calculated results are found to be in general agree- 
ment with those obtained experimentally by Spmng. H. 0. 

Saturated Solutions. By A. JEtaed (Ann. Chim. phys., [7], 2, 
603 — 574 ; compare Abstr., 1892, 398). — ^Determinations of the solu- 
bility of salts between 100® and 250® are conveniently made in a glass 
tube bent at 120® and constricted at the middle. The salt is placed 
in one arm, and the tube partly filled with water and sealed ofE ; after 
heating, at a fixed temperature, in a bath containing a molten mixture 
of pot^sinm and sodium nitrates, part of the solution is caused to 
run into the second arm of the bent tube, and is analysed when cold. 
Solubilities at temperatures above 250® are best determined by 
Guthrie’s method. 

The solubility, y, of a salt is taken by the author as the percentage 
of salt contained lu the saturated solution ; if p be the weight of salt, 
and p + ^9 the weight of solution in which it is contained, then y = 

. Using this scale of solubilities in place of the ordinary 

JP -f- AT 

one, the curve connecting solubility and temperature lies wholly be- 
tween 0 and 100 per cent, of salt j further, 100 on the y-axis oorre- 
sponds with the melting point of the anhydrous salt on the other 
axis 5 the curve is also a curve of melting points of mixtures of dis- 
solved substance and solvent. 

The experimentally determined solubility om^es nsually consist 
first of a curved part, of which the oontinuation is oam or more 
atraight lines ; the last of these pass^ through the limitmg” poin^ 
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or point of fusion of the anhydrous substance. The second column 
in following table gives the equation to these straight line solu- 
bility curves, and the third column (ty — gives the limios of 
temperature between which the equations hold ; the solvent used was 
wat^. 


Salt. 


t>m 

AgXO, 

81-6 + 0-1340f 

60— loV 

Km 

24-0 + 0-7100i 
59-5 + 0-372rf 
80-0 + 0-0938i 

20—70 

70—1-25 

125—338 

KaKO, 

39-0 + 0-2825# 
58-5 + 0-1666# 

-5— +64 
64—313 

• • • 

4-5 + 0-2025# 

0-4—475 

KClOa 

2-5 + 0-2060# 
12-7 + 0-4230# 
55-0 + 0-2163# 

0—50 
50—150 
150 — ^358 

Ba(C10,), ... 

19-0 + 0-88># 

0—100 

KOI 

19-6 + 0-1916# 
26-5 + 0-1039# 

-11— +25 
25—732 

XaOl 

25-8 + 0-0248# 
a -h «# 

0—250 

250—772 

Bad, 

25-5 + 0-1074# 
35-5 + 0-0600# 

0—93 

93—215 

KBr 

28-2 + 0-2700# 

-20— +38 

NaBr 

40-1 + 0-1314# 
49-5 + 0-0690# 

-22— +51-6 
51-5—230 

KI 

57-0 + 0-1090# 
68-5 + 0-0618# 

0—111 

111—638 

Kal 

59-5 + 0-1933# 
74-0 + 0-0450/ 

-5— +60 
70—626“ 

Cdl, 

42-4 + 0-1154# 
55-0 + 0-1076# 

-4— +97 
97—366 


The solubility curve of silver nitrate is a curved line between — 7 
and + 60®, whilst the curve for potassium nitrate is slightly curved 
between — 3® and + 20". 

In addition to the above, the author has determined the solubilities 
of a large number of other salts, for which the original paper must be 
consult^. The solubility curves of mercuric chloride in water and 
in 13 organic solvents were determined ; those for cupric chloride 
in 9 organic liquids. In these cases, just as in those of aqueous 
solutions, the solubility curves are composed of straight lines, the 
last of which points towards the melting point of the salt ; evzdeouce 
of the existence of numerous double compounds of these two chlorides 
with the solvent was obtained. 

The curves of solubility of sulphur in carbon bisulphide, benzene, 
ethylenic dibromide extend from the freezing point of the solvent 
to the melting point of sulphur. The solubility of sulphur in hexane 
was also determined. W. X 
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Solubility of Inorganic Salts in Organic Solvents. By S. y. 
LASZCZTifSKi (Ber., 27 , 2285 — 2288). — The author gives tables of the 
solubilities of copper chloride, mercuric chloride, mercuric iodide, 
cobalt chloride, stannous chloride, lithium chloride, lead iodide, 
potassium iodide, silver iodide, silver nitrate, bismuth nitrate and. 
potassium thiocyanate in ethylic ether, ethylic acetate, acetone, 
amylic alcohol, benzene, aniline, and pyridine. E, 0. R. 

Change of Free Energy on mixing Concentrated Solutions. 
By W. B’eunst {Ann. FTiys. OTiem., [2], 53 , 57 — 68). — The author 
shows that when two concentrated solutions of similar composition,, 
but of different concentration, are mixed, the heat which is developed 
is generally a measure of the energy set free, or that generally the 
change in free energy is equal to the change in the total energy of the 
system. Thus, if the vapour pressures of the two solutions at the 
absolute temperature T are jpi and psj order to transfer 1 gram 
mol. of water from the one solution to the other, the work required 

will he RT log — , where R is equal to 2*00 if the work is expressed 
Pi 

in gram-calories. This quantity should, according to the rule given 
above, he equal to the difference in the heats of dilution of the two 
solutions, if their concentrations only differ by the gram-molecule of 
water transferred. This is shown to he the case with certain solu- 
tions of sulphuric acid. BE. C. 

Endothermic Reactions effected by Mechanical Force. 
By M. C. Lea {Zeit. wnorg. Ghem,, 7 , 50 — 51). — ^Referring to 
Spring’s claim of priority (this vol., ii, 275), the author mainteins 
that neither Spring nor anyone else had shown the carrying through 
of a truly endothermic reaction (that is, one requiring the continual 
supply of energy during the whole reaction, and not only for the 
starting of the reaction) by purely mechanical means, and so main- 
tains his own claim to priority. L. T. T. 

Endothermic Reactions effected by Mechanical Force. 
By W, Spring {Zeit unorg. Chem., 7, 51) — reply to M. 0. Lea 
(see preceding abstract), maintaining his former claim. 

L. T. T. 

Apparatos for FaciUtating the Boiling of Liqxiids- By V* 
Gbrkhardt {Ber., 27 , 2640 — ^2641 ; compare this vol., ii, 268). — The 
apparatus in question is identical with Beckmann’s (D.R.P* 
6^217). M. O. F. 

Apparatus for Oontimions Evolution of Gas. By N. Teclu 
(Zezt. anal. Ohem., 35 , 441—446). — This is a modification of Ostwald's 
hydrogen sulphide apparatus (Ahstr., 1893, 268). M. J. S. 

Improved Drying Oven- By W. HorpMEiSTER {ZeU* maL 
35, 487 — 438). — ^The oven is designed for drying substances 
in^a current of illuminating or other gas, or under redui^ pressure* 
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THe form is that of the ordinary rectangular chest, but the door is 
made to close air-tight. The gas Trith which it is to be filled is intro- 
duced by a copper spiral pierced with numerous holes. Openings at 
the top of the chest allow of the insertion of a thermometer and a 
tube, by which connection may be made either with the burner 
■which is to consume the gas after passing throngh the oven, or with 
a pump, by which, when the inlet tnbe is closed, the pressure in the 
interior may be low’ered. M. J. S. 


Inorganic Chemistry. 


Preparation of Chlorine for Laboratory Purposes. By P. A. 
Gooch and D. A. Kkeideb (ZeiL auorg, Ohem.^ 7, 17 — 21). — ^When 
hydrochloric acid of sp. gr. I'l, heated to about 80®, is allowed to 
come slowly in contact with pieces of potassinm chlorate which 
have been previously fused, a steady evolution of gas takes place, 
tinder these conditions, about 82 — 85 per cent, of the gas is chlo- 
rine, the remainder being chlorine dioxide. Another 10 per cent, of 
the dioxide may be decomposed by passing the evolved gas throngh 
a saturated hydrochloric acid solution of manganous chloride at 90®« 
If the gas is wanted absolutely pure, the gas, after passing through 
the manganous chloride, may be passed through a combustion tube 
filled with asbestos and heatra to redness. Care must be taken to 
have the acid hot, and not to allow the action to become rapid, or the 
proportion of chlorine dioxide may become much increased and ex- 
plosion occur. 1 gram of potassium chlorate yields about half a litre 
of chlorine. 

If a Kipp or some similar constant gas generating apparatus is 
employed, and the acid heated by a steam jacket or by standing the 
generator in hot water, this method forms a convenient constant 
chlorine apparatus for laboratory use. L. T. T. 

The Conditiou of Iodine in Solution, and the probable 
Cause of the di&rent Colours of its Solutions. By G-. KbOss 
and E. Thiele anut*g. Chem,, 7. 52 — 81 ; compare Gautier and 
Chaipy, Abstr., 1890, 446). — The authors detail numerous determi- 
nations of the molecular weight of iodine in solution, and also of its 
absorption spectra in 34 solvents (in each case at two temperatures). 

Although the boiling and freezing point experiments n^ative the 
existence of complex chemical molecules of i^ine, the authors be- 
lieve that they do not disprove the possibility of complex physical 
moleonles ’* or groups of molecules. The experiments of Ans^uias, 
Behreud, and others on the freezing points of solutions of naphthalene 
and picric acid in benzene and chloroform, of pheuHnthrene piorate in 
alcohol, (where figures are obtained snch as would be expected 
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if tbe molecule liad become dissociated whilst other evidence is against 
such dissociation), points to the possibility of the existence of such 
loosely bound groups of molecules without their being detected by 
the Raoult me&od. Determinations of the molecular weight of an- 
thracene picrate in henzenc made hy the authors, both by the boiling 
point and freezing point methods, gave half the true molecular weiglit, 
or results such as would be expected if dissociation had oconrred,. 
whilst the dark red colour of the solution showed that snch dissocia- 
tion had not taken place. 

The behaviour of iodine in its compounds also points to a tendency 
to form molecular aggregates. Thus the polyiodides all contain 
or a multiple thereof, and never an uneven number of iodine atoms 
in excess of those in the simple iodide. 

The authors conclude that the fundamental colour is dependent 
on the aggregation of the molecules of the iodine. In the brown 
solutions, the dissociating power of the solvent is not sufficient to 
overcome the aggregating tendency of the iodine molecule, and 
the iodine is in the form of [Is]», whilst in violet solutions th^ 
iodine exists in its simple form of l^. This would also account for 
the fact that brown iodine solutions tend, when heated, to pass into 
violet, and violet solutions when much cooled to change to brown. It 
is probable that the refractive and dispersive powers of the solvent 
may also have its induence in displacing the absorption bands, and 
that some of the variations in shade of the solutions may be due to 
tbis cause. L. T. T. 

Action of Beduoing Agents on Iodic acid. By Miss C. F. 
■Rosts T'S /. SW., [3], 48, 151 — 158). — ^Most text hooks state 

that nitric oxide is ab^bed by aqueous iodic acid with liberation of 
iodine, but of the character and degree of ease of the reaction little is 
known. The authoress duds that nitric oxide causes no appreciable 
separation of iodine from dry iodic acid, or from solutions of that acid 
in solpburio acid. Xitric oxide is, however, absorbed by aqueoua 
solutions of iodic acid of any strength, but the reaction takes place 
slowly even when the gas is condned over the acid, and not at all 
when the gas is merely pas^d rapidly through the solution. 

*Wlien potassium iodide is added to dilute solutions of iodic acid,, 
or of hydrochloric acid, ro iodine is separated ; but when a solution 
of potassium iodide is gradually added to a mixture of weak solutions 
of iodic and hydrochloric acids, the solution becomes yellow, then 
orange, and, finally, particles of iodine separate. The iodine could 
not be detected by the starch reaction, as iodine monochloride is one 
of the products first formed. When iodic acid is in excess, the reac- 
tion takes place according to the equation HlOa + 2KI -f- 5HCI = 
3 H 3 O -h 2KC1 4 iilCL Part of the iodine monochloride is subse- 
quently decomposed with liberation of iodine. Other leducing agents, 
f»uch as sodium thiosulphate, arsenious anhydride, ferrous sulphate, 
stannous chloride, potassium thiocyanate, and nitnc oxide produce 
similar effects. 

Although a solution of iodine in iodic acid turns starch blue, as does 
also one of iodine in hydrochloric add, yet^ if the two solutions be 



INORGANIC CHEMISTRY, 


44r 


mixed, the starch, immediately loses its blue tint, but regains it on 
the addition of an alkali carbonate. The proportions in 'vrhich iodic- 
acid and iodine ^eve fonnd to react in presence of hydrochloric acid 
were as 1 : 4. The reaction takes place according to the equation 
HIO, 4- 21* + 5HC1 = 3HaO 4- 5IC1. 

It is probable that the action of potassium iodide or other re- 
ducing agent on iodic acid in presence of hydrochloric acid is first 
to liberate iodine, which at once acts on the mixture of the two 
acids to form iodine monocbloride. It could not be ascertained 
whether the first action on the iodic acid was to form a higher oxide 
(TjOt) or a lower (I2O4). Whichever is the case, the mixture of 
iodine and iodic acid, both ordinarily oxidising agents, is able to 
effect the decomposition of hydrochloric acid with formation of iodine 
monochloride. L. T. T. 

Ozonising Apparatus. By H. IS*. Warbex (Chem. Xetvs, 70, 
41 — 42). — Pieces of tinfoil, in close proximity to one another, are 
attached to the inner surface of glass tubes (similarly to the diamond 
Leyden jar), and can then bo used for ozonising air or oxygen, in 
place of the nsnal apparatus. D. A. L. 

Inflnence of Pressure on the Combination of Hydrogen with 
Selenium. By H. P^labox (Cotnpr. rend., 119, ?3 — 75).— When 
seleninm is heated at 620° with hydrogen in sealed tubes in which the 
pressni-es are respectively 520 mm., 1270 mru., 1520 mm., and 30,160 
mm., the values obtained for the ratio of the partial pressure of the 
hydrogen selenide to the total pressure are 0'405, 0*4112, 0*42, and 
0-423 respectively. At 575®, for pr^ures of 678 mm. and 1380 mm., 
the ratios were 0*39 and 0-403 respectively. At a much lower tempera- 
ture, namely, 310°, and pressures of Sbt) mm. and 1520 mm., the ratios 
were 0*214 and 0*23 i^eapectively. It follow's that, as Ditte has already 
observed, an increase of pressure increases very slightly the quantity 
of hydrogen selenide produced at a given temperature, and the effect 
of pressuTO is less the higher the temperature. This result is in 
agreement with the ordina^ theory of dissociation. 

The author finds that increase of pressure increases the rate of 
formation of the hydrogen selenide. C. H. B. 

Actloxi of Chlorme on Pbospbonium Iodide. By J. G. CAl^ 
(Ohem. yeicSj 70, 80 — 81). — ^By the action of chlorine or phosphorus 
pentachloride on phosphonium iodide, a mixture of amorphous phos- 
phorus and solid hydrogen phosphide is obtained, I). A. L. 

Bromoborates. By G. Rousseau and H. Allaire (Oompt rend.^ 
119, 71 — 73 ; compare this voL, ii, 413, and Abstr., 1893, ii, 518). — 
The action of bromine on a mixture of a metal with boronhtrocaloite 
yields a series of bromoborates analogous to the chloroborates pre- 
viously described (loc, cit). Heintz's method, which in the case 
of chloroborates is satisfactory only for the zinc salt, is, in the case 
of bromoborates, satisfactory only for the zinc and magnesium com- 
pounds. 
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Tlie hromohorati^s have the general formula 6M*'0,8B303,^E^'Br8, 
and crystallise in cubes, tetrahedra, and dodecahedi*a, which act on 
polarised light, and seem to have only a pseudocnbic symmetry. 
The magnesium, zinc, cadmium, and manganese compounds are 
colourless; the cobalt compound is green by transmitted light, and 
Tiolet hy reflected light ; the nickel compound is yellow. 

In all cases where the bromohorate has been prepared from 
boronatrocalcite, it contains about 1 per cent, of calcium. 

0, H. B. 

Beliaviotir of Soditim Peroxide towards Alcoliol. By J, 
Tafel (Ber., 27, 2297 — ^2306; see also this vol., ii, 233). — com- 
pound of the composition XaOsH, which the author names sodyU 
hydroxide^ is obtained when sodium peroxide is shaken with well 
oooled absolute alcohol. It remains undissolved as a yellowish 
sandy mass, whilst the alcoholic solution contains only traces of 
active oxygen. It dissolves in water with a much smaller develop- 
ment of heat than sodium peroxide, and, when heated in a tube, 
'explodes with evolution of oxygen. It also slowly gives off oxygen 
at 0®, absorbs water from the air, and is converted by dry carbonic 
anhydride into sodium carbonate, water, and oxygen. It dissolves in 
ice-cold water without evolution of gas, hut a slight rise of temperar 
tur© deteimines decomposition ; when mixed with dilute alcohol, it 
yields crystals of the compound SrajOa,8HaO ; with alcoholic hydrogen 
chloride at —5®, it yields a product which coniains 1 mol. NaOl and 
I mol, K aOsH ; at higher temperatures the products of the action 
are sodium chloride and hydiugen peroxide. It dissolves in cold 
alcoholic acetic acid, and forms a compound of the formula 
^aC9H/)3,Na0C«Hi03,Hs0. With benzoic chloride at ordinary tem- 
pei-atores, it yields so^nm chloride and benzoic peroxide (m. p, 105®), 

B. 0. 

ibreparation of Ammonium Nitrite. By S. P. L. Soeeksen 
(^Zdt* cnorg. Chem,, 7, 33 — 4*0) . — The author employs a modification 
'of Erdmann’s method. The mixture of nitrogen oxides evolved 
during the action of arsenious anhydride on nitric acid is passed 
over coarsely powdered ammonium carbonate kept cool by ice. The 
half liquid mass is treated with alcohol, the unchanged carbonate 
filtered off, and the ammonium nitrite precipitated by the addition of 
ether. The nitrite so obtained is of 90 — 94 per cent, purity, and 
maybe purified by re-solntion in 96 per cent, alcohol and reprecipitar 
tion with ether. 

Pure ammonium nitrite forms almost colourless needles which are 
deliquescent, aud dissolve in w-ater with development of heat. It is 
ttwily but slowly soluble in alcohol, and is precipitated from this 
solution by ether, chloroform, and ethylic acetate. Concentrated 
Bulntions appear to decompose with explosive force at 60 — 70®, like 
the solid salt, and in acid solutions such decomposition sometimes 
wcnrs at ordinary temperatures. The dry salt may be safely kept 
in an atmosphere of hydrogen, and in presence of pieces of ammonium 
cai'honate and of lime, it is best kept and transported under abso- 
lutely diy and alcohol-free ether. L, T. T. 
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Preparation of Potassinm Mercuric Iodide. By E. Gr. Cl u toy 
{phem. Keics, 70, 102). — Potassinin mereuvic iodide is readily ob- 
tained from ordinary I^essler solation by concentration and crystal- 
lisation. D. A. L. 

Molecular Weight of Mercurous Chloride. By M. File ii 
(Xjpr. [2], 50, 222 — 223). — A propos of the paper of Harris 

and y. Meyer on this subject (this vol.,ii, 353), the author calls atten- 
tion to the fact that, already in 1881. he had determined the vapour 
density of mercurous chloride, by T. Meyer’s method, in an atmo- 
sphere of mercuric chloride, and found it to correspond with HgCl 
{Gaxzettay 11, 341). That no dissociation had taken place was proved 
by the fact that a cooled gold surface, immersed in the mixed vapours 
at 400^, received no deposit of mercury. C. F. B. 

Separation of the Bare Barths. By H. A. Bow land (Chem^ 
Aewf, 70, 68 — 69). — ^The author, like other investigators, finds 
ceriam, lanthanium, praseodymium, neodymium, and thorium differ 
from the yttrium group, and confirms the occurrence of all these 
earths, in varying proportions, in such minerals as gadoliuite, samar- 
skite, yttrialite, cerite, 4 ms., but adds, that besides the elements of the 
cerium group, there are at least seven other substances, which he 
refers to as a, 5, i, d, c, Ic* These are separated from the cerium 
group by fractionating with sodium sulphate. The mixed earths are 
dissolved in a slight excess of nitric acid, the solution diluted and kept 
warm while solid sodium sulphate is stirred in, during a day or two, 
nntil the absorption lines of neodymium, the most persistent of the 
group, disappears from the solution. The precipitate is treated with 
potash, and the resulting oxides submitted to the same course of 
treatment, which is repeated a dozen times. The substances a, 5, d, 
i appear in the early solutions ; d, », r, 4:c., in the later ones, and can 
be obtained fairly free from a, I, and i; but d persists throughout, 
even in the precipitate of the cerium group. Samarakite, as com- 
pared with gadol^te, not only contains more of the mixtui*e d, 
4 m 5 ., but also a larger number of elements, one of them being the 
author’s A. The sulphates of sodium and potassium each exhibit 
varying degrees of activity towards these different substances, more- 
over, the oxalates differ in solubility, but not sufficiently to permit of 
effective separation. The author has separated a from, the others in 
the following manner : — The solution from the sulphate fractionation 
is slightly acidified with nitric acid, diluted, and treated with weak 
potassium ferrocyanide solution, at intervals of an hour or so, until 
cerium hands are no longer visible from 8 inches of the strong solution. 
The earth is then precipitated as oxalate, and may be obtained quite 
pore by ibis method, which, however, only serves for the isolation 
of a is the principal element of, and has the properties of yttrixun, 
and both the oxalate and oxide are white. 

The mixture of h, i, d gives cerium absorption and emiarion bands, 
but of the former many seem to belong to h rather than to t. The 
oxalate of this mixture is red, and the oxide white, h as etseong in 

TOL, ix?i. ii. 35 
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gadolinite and -weak in samarsldte. The spectnim of the author’s 
erhinm indicates the presence of a fourth constituent. 

Substance d has not been isolated, but has, nevertheless, been 
named demoninm, on account of its ubiquity and persistency ; a is 
the only one of these substances obtained free from it. The principal 
spectrum line of d is at ■wave-length 4000 6 nearly. The substances 
«, € have a feeble absorption spectrum in the visible spectrum, and 

a strong one in the ultra violet. Of A, no properties have been 
ascertained. O. A. L. 

Separation of the Rare Earths. By W. Crookes (Chem. News^ 
70, 81 — 82). — is pointed out that Rowland’s substances, a, 5, 
Ac. (preceding abstract), are probably already known by accepted 
names ; that white yttrium oxalate and oxide are far from novelties, 
and 'that the erbium known to chemists generally, retains its white 
oxalate, its rose oxide, and a nnmber of bands in its absorption 
spectrum even after its various acknowledged constituents bave been 
separated. B. A. Tm 

Imparities in ATTiTui-niiim . By H. Moissax (Gompt rend,, 119, 
12 — 15). — ^The usual impurities in commercial aluminium are iron, 
derived from the raw materials and from the electrodes, and silicon, 
derived partly from the electrodes and the crucible, but chiefly from 
the alnmina. There is no evidence, in many cases, that silicon has 
any iDjtmons effect, bnt it can be partially removed by melting the 
metal under a layer of an alkali fluoride. In addition to these two 
imparities, aluminium contaius a small quantity of nitrogen, which 
is evolved as ammonia when the metal is dissolved in potassium 
hydroxide, and a small quantity of carbon, which remains as a maroon 
coloured, amoiphoua residue, quite free from graphite, when the 
metal is heated with gaseous hydrogen chloride or hydrogen iodide 
free from oaygen and the greyish residue is treated with dilute 
hydrochloric acid. The nitrogen is probably present in the form of 
aluminium nitride; it sligh%' reduces the breaking strain, the 
elongation, and the limit of elasticily. The carbon has a much more 
marked effect in reducing both the breaking strain and the elonga- 
tion. 

Commercial aluminium also contains a small quantity of amorphous 
alumina, and sometimes small crystals of carbon boride. 

C. H. B. 

AlaminlnTn Carbide. By H. Moibf'Ax (^Compt rend,, 119, 16 — 
^). — Aluminium carbide, C9AI4, is obtained (1) by heating alnminium 
in carbon dishes, in the electrical tube-fomace, with a current of 
;KK} amp^rea and 65 volia, a current of hydrogen being passed through 
the tuw ; (2) by heating tlie^ metal in a carbon crucible in the elec- 
trical furnace, the product in this case being contaminated with 
nitrogen ; or (3) by reducing a mixture of kaolin and carbon in the 
electrical furnace. In order to remove the excess of metal, the pro- 
duct is treated with concentrated hydrochloric acid at a low tempexa- 
iiixe^ wabhed rapidly with water, and finally with alcohol. 
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Alaminium carbide forms transparent, yellow crystals, sometimes 
^ — 6 mm. long ; sp. gr. = 2*3G- Some have the form of regular hexa- 
gons. It is decomposed at the highest temperatures of the electric 
arc; chlorine attacks it at a dull red heat, with incandescence, 
aluminium chloride volatilising, and a residue of amorphous carbon, 
without any trace of graphite, being left; bromine has no action 
at the ordinary temperature, but attacks the carbide, with in- 
candescence, at about 700°; iodine seems to have no action, even 
at a bright red heat. Oxygen attacks the carbide superficially 
only at a duD red heat, whereas at the same temperature sulphur 
attacks it readily, with great development of heat, and formation of 
aloznininm sulphide and traces of carbon bisulphide, although the 
greater part of the carbon remains in the form of thin lamellsB 
Nitrogen and phosphorus have no action on the carbide at a dull red 
heat, but certain oxidising agents attack it readily. When slightly 
heated with dry potassium permanganate, it is oxidised with vivid 
incandescence ; potassinm dichromate and chromic anhydride oxidise 
it slowly at dull redness. 

The carbide reduces lead peroxide and the red oxide with incan- 
descence, but it is not attacked by potassium chlorate or nitrate. A 
solution of an alkali dichromate acidified with sulphuric acid attacks 
it slowly in the cold, or when boiled; faming nitric acid is without 
action, even on heating, but on the addition of water the carbide is 
rapidly attacked; concentrated hydrochloric acid attacks it very slowly, 
but the dilute acid dissolves it in a few hours ; boiling concentrated 
sulphuric acid is reduced, with formation of sulphurous anhydride, 
and the dilute acid reacts at about 100°. Fused potassium hydroxide 
attacks the carbide with great energy at about 300°, but alkali 
carbonates, even at a bright red heat, produce only incomplete 
decomposition. 

When the carbide remains in contact with water at the ordinary 
temperature, decompositioii takes place very slowly, with liberation 
of methane and formation of aluminium hydroxide, the change being 
accelerated by heat, but not appreciably influenced by light. 

C. H. B. 

Behaviour of Various Mnds of Glass with Beagents. By 
F, FoERfeTER (Zeit anal, Ohem,y 35, 381 — 396). — Out of 14 varieties 
of glass, all of high repute for chemical purposes, the borosilicate 
Jena glass, 59 111, and the hard zinc-alumininm-sodinm glass (Jena, 
165 III) are much less attacked by water at 20° or 80° than any of 
the others. The borosilicate glass, and glasses containing zinc, are 
more strongly attacked by sodium hydroxide than those containing 
alnmimnm. The glasses least attacked by water at 190° are those 
whose composition approaches nearest to the normal formula, 
*6SiOa,Il ^0,ll'20, when R"' is calcium or zinc, but the glass least 
ajSected as regso^s amount of alkali dissolved, although in respect of 
total substance dissolved it is surpassed by Stas’s calaum-pota^uin- 
sodium crlass, is the Jena, 59 III, which, moreover, has the great 
advantage of retaining its transparency, on important point in the 
selection of a glass for the water-level gauges of boileis. 

M. J. & 
35-- 2 
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gadolinite and ^eak in samarskite. Tke spectrum of the author’s 
erbium indicates the pi*esence of a fourth constituent. 

Substance d has not been isolated, but has, nevertheless, been 
named demonium, on account of its ubiquity and persistency ; a is 
the only one of these substances obtained free from it- The principal 
spectrum line of d is at wave-length 4000*6 nearly. The substances 
w, 3fc, c have a feeble absorption spectrum in the visible spectrum, and 
a strong one in the ultra violet. Of h, no properties have been 
ascertained. D. A. L, 

Separation of the Bare Sarthe. By W. Crookbs (Ohem. News, 
70, 81 — 82), — is pointed out that Howland’s substances, a, h, i, 
Ac. (pi-eceding abstract), are probably already known by accepted 
names ; that white yttrium oxalate and oxide are far from novelties, 
and that the erbium known to chemists generally, retains its white 
oxalate, its rose oxide, and a number of bands in its absoofptaon 
spectrum even after its various acknowledged constituents have been 
separated. B. A. Xu 

Impurities in AIuTninium, By H. (Compt rend^ 110, 

12 — 15). — The nsual impurities in commercial aluminium are iron, 
derived from the raw materials and from the electrodes, and silicon, 
derived partly from the electrodes and the crucible, but chiedy from 
the alumina. There is no evidence, in many cases, that silicon has 
any injurious effect, hut it can be partially removed by melting the 
metal under a layer of an alkali fluoride. In addition to these two 
impurities, alumiuium contains a small quantity of nitrogen, which 
is evolved as ammonia when the metal is dissolved in potassium 
hydroxide, and a small quantity of carbon, which remains as a maroon 
coloured, amorphous residue, quite free from graphite, when the 
metal is heated with gaseous hydrogen chloride or hydrogen iodide 
free from oxygen and the greyish residue is treated with dilute 
hydroohloxie acid. The nitrogen is probably present in the form of 
aluminium nitride; it slightiy reduces the breaking strain, the 
elongation, and the limit of elasticity. The carbon has a much more 
marked effect in reducing both the breaking strain and the elonga- 
tion. 

Commercial aluminium also contains a small quantity of amorphous 
alumina, and sometimes small crystals of carbon boride. 

C. H. B. 

Aliuxiiniitm Carbide. By H, Mois>a\ (Compt rend,, 119, 16 — 
20). — Aluminium carbide, CiAli, is obtained (1) by heating aluminium 
in carbon dishes, in the electrical tube-furnace, with a current ot 
;)00 amperes and 65 volts, a current of hydrogen being pass^ through 
the tul^; (2) by heating the metal in a cartmn oracible in the elec- 
trical fnmace, the product in this case being contaminated, with 
nitrogen ; or (^) by reducing a mixture of kaoliu and carbon in the 
electrical furnace. In order to remove the excess of metal, the pro- 
duct is treated with concentrated hydrochloric acid at a low tempera- 
ture, wabhed rapidly with water, and Anally with alcohol. 
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Aluminium cai*bide forms transparent, yellow crystals, sometimes 
5 — 6 mm, long ; sp. gr. = 2'3<>- Some have the form of regular hexa- 
^ns. It is decomposed at the highest temperatures of the electric 
arc; chlorine attacks it at a dull red heat, with incandescence, 
aluminium chloride volatilising, and a residue of amorphous carbon, 
without any trace of graphite, being left; bromine has no action 
at the ordinary temperature, but attacks the carbide, with in- 
candescence, at about 700®; iodine seems to have no action, even 
at a bright red heat. Oxygen attacks the carbide superficially 
only at a dull red heat, whereas at the same temperature sulphur 
att^ks it readily, with srreat development of heat, and formation of 
aluminium sulphide and traces of carbon bisulphide, although the 
greater part of the carbon remains in the form of thin lamellse 
Nitrogen and phosphorus have no action on the carbide at a dull red 
heat, but certain oxidising agents attack it readily. When slightly 
heated with dry potassium permanganate, it is oxidised with vivid 
incandescence ; potassium dichromate and chromic anhydride oxidise 
it slowly at dull redness. 

The carbide reduces lead peroxide and the red oxide with incan- 
d&>cence, but it is not attack^ by potassium chlorate or nitrate. A 
solution of an alkali dichromate acidified with sulphuric acid attacks 
it slowly in the cold, or when boiled ; fuming nitric acid is without 
action, even on beating, but on the addition of water the carbide is 
rapidly attacked ; concentrated hydrochloric acid attacks it veiy slowly, 
but the dilute acid dissolves it in a few hours; boiling coucentratM 
sulphuric acid is reduced, with formation of sulphurons anhydride, 
and the dilute acid reacts at about 100®. Fused potassium hydroxide 
attacks the carbide with great energy at about 300®, but alkali 
carbonates, even at a bright red heat, produce only incomplete 
decomposition. 

When the carbide remains in contact with water at the ordinary 
temperature, decomposition takes place very slowly, with liberation 
of methane and formation of aluminium hydroxide, the change being 
acceleiated by heat, but not appreciably influenced by light. 

C. H. B, 

Behaviour of Yaxious kinds of Glass with Reagents. By 
F. F(»lr-‘TLK (Zeit anal. CJuni,, 35, 3S1 — 396). — Out of 14 varieties 
of glass, all of high repute for chemical puiposes, the borosilicate 
Jena glass, 59 III. and the hard zmc-aluminium-sodium glass (Jena> 
165 III ) are much less attacked by water at 20® or 80® than any of 
the others. The boiobihcate glass, and glasses containing zinc, are 
more strongly attacked by sodium hydroxide than those containing 
aiumimum. The glasses least attacked by water at 190^ are those 
TV liuse composition approaches nearest to the normal formula, 
dSiO^.R 0,K'iO, when R is calcium or zinc, but the glass least 
affected as regards amount of alkali dissolved, although in respect of 
total substance dissolved it is surpassed by Stas's oaidum-potauBum-' 
sodium is the Jena^ 59 III, which, moreover, has the gxeat 

advantage of retaining its transparent^, an imTOriant point in the 
selection of a glass for the water-level gauges of boilers. 

M. J. S. 
35-2 
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Cementation Steel, FerrocliromiTiin, Ferrotnngsten, Chro- 
mium Steel, Tungsten Steel. Bt H. Behrens and A. R. 
Linge (E^. Trav, Chim.^ 13, 155 — Ibl). — ^The specimen of cementa- 
tion steel was prepamd from puddled Dannemoin iron; it readily 
fractured, and the surface was studded with glittering spangle.s. 
When polished and etched, the metal shows the presence of dis- 
seminated hard paiticles ; these resemble white caist iron, and were* 
isolated by dissolving the metal in acid. This substance constitutes 
about 5 per cent, of the steel, its hardness is slightly greater than 5 ; 
it is exti*emely brittle, and contains 6 0 per cent, of carbon, corre- 
sponding with the formula FejC. The original steel contained 0 74 
per cent, of carbon, and 0*U2 per cent, of phosphorus, consequently, 
when freed from the carbide, it only contained 0*4 per cent, of carbon. 
A detailed description is given of the microscopic appearance of thi^ 
steel as it gradually dissolved in acids, the portions presenting the 
greatest reaibtance to corrosion being distributed iiTeg^arlj tiirougb- 
ont the bar ; this accords with Laurent’s theory, that during cement- 
ation the steel deiives its carbon from carbonic oxide. 

Fen'otungisten, when etched, shows the presence of hard, almost rect- 
angulai*, crystals. Two alloys can be distinguished, the one is white, 
the other grey ; the hardness =: 6 — 6*3 and 4*2 — i‘5 respectively- After 
treatment with acid, light coloured crystals separate ; their hardness 
is between that of felspar and quartz; they are attracted by an 
electro-magnet, bat not by a permanent one ; they contain 0*56 — 0*62. 
per cent, of carbon, and probably have the formula Fe^W. Ferro- 
tungsten appears to msemble ferroaluminium. Attempts to isolate 
the componnd to which tungsten steel owes its extreme hardness 
were nnsuccessful. 

Ferrochrominm also contains crystals, the hardness of which = G, 
whilst that of the magma := 4*2 ; the latter is a much better con- 
ductor of heat than the former. Treatment with acid leaves 
bayonet-shaped crystals, which ai'O not xnagneiic ; their hardness = 
7*5. In ferrochrominm with 13*3 per cent, of chromium, and 5*5 per 
cent, of carbon, the composition of these crystals corresponds with the 
formula Cr^efCs, corresponding with the ferrooarbide, Fe^G; in 
fienoohromimn with 50 per cent, of ohromium, the composition is ap- 
proximately GrjFeCi- It is pointed out that the softer portions of 
the alloy contain considerable qnantitios of ebrominm, and conse- 
quent) j, as Hadfield has shown, the hardness is very closely connected 
with the quantity of carbon preheat; probably the action of chromium 
is twofold ; it forms doable cuhi^es, less soluble in molten iron than 
the fenocarbides, and at the same time facilitates the crystallisation 
of the latter. The crystals from chrome ^teel are smaller than those 
fiom ferrochromium, but in composition and properties closely re- 
semble those from ferrochromium containing 13 per cent. Or. 

The paper concludes with a disenssiou and condemnation of the 
theory of the existence in varioub alloys of allotropic forms of the 
meiids. Full analytical details are given, as also diagrams of some 
of the crystals. J. B. T. 

Cltoomixirri. By H. (Cimipt ri*nd,, 119, 185 — 191). — 

By means of the ei^'tiic furnaces previously described (Abstr., 
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ii, 2S1, and this vol., ii, 76), tbe author lias jirepared more than 
:20 kilos, of metallic chromium. 

Chrominui Cmhiihs, — ^When cl 2 i*omium is heated rrith a lai’ge 
•excess of carbon in the ciueible of the electiic furnace with a current 
of 70 volts and ooO amperes for 10 or 15 minutes, the carbide, 
CaCrj, is obtained in verj brilliant lamell© with a greasy lustre; 
8p. gi% = 5'62. The crystals are not attacked by concentrated or 
dilute nitric acid, aqua regia, or concentrated hydrochloric acid> but 
they are slowly decomposed by dilute hydrochloric acid. Fused 
l^itassium liydroxide has verr little action on the carbide, but fused 
potassium nitrate attacks it readily. It is not decomposed by water 
<»ven At lUO^ It is much Larder than quartz, and is even harder than 
topaz, but is softer than corundum. 

Another carbide, CCr 4 , is obtained in lustrous needles, sometimes 
ll‘ — 20 mm. long on the surface of the ingots of metallic chromium 
or in the cavities formed in the interior of the incrots ; sp. gr. = C'75. 
It is much harder than (tlass, and somewhat harder than qnaiiz. 

Clromiunu — When the crude chromium is heated with excess of 
chromium oxide with a view to remove the earlion, the resulting 
metal is partially oxidised or burnt.’* By heating the (‘hvomium in 
the electric furnace with calcium oxide, the greater part of the 
carbon is removed as calcium carbide, and the metal contains only 
1*5 — 1*9 per cent, of carbon. Wlien thus purided, it crystallises 
v«i!T readily, and the cryBt4iIfi, which often are 8 — 4 mm. long, seem 
to be cubes and octahedra, and resemble bismuth ciystals in their 
grouping. 

The complete removal of carbon from chromium by means of 
calcium oxide is not possible, because when the proportion of carbon 
has been redneed below a cei'tain point, an inverte action takes 

g ace with formation of a well crystallised chromium calcium oxide. 

, however, the chromium is heated in an electric furnace made of 
lime and brasqued with this double oxide, metallic chromium is ob- 
tained quite free from carbon ; <5p. gr. at 2U® = 6-92. 

When chromium containing 2 per cent, of carbon is heated beforr 
the oxyhydit^en blowpipe, it partially burns, with production of 
brilliant sparks, and the heat develop^ by tins combustion causes 
the Buperiieial fusion of the metal at the point on which the flmne 
impinges, but the metal could not be fused in an ordinary platinum 
fmmace even after heating for 45 minutes. Pure chromium burns in 
the oxyhydro^n blowpipe more brilliantly than iron, and can be 
completely oxidised. It is less fusible than the metal containing 
carl»n, and its melting point is considerably higher than that of 
platinum, and cannot be obtained by means of the oxyhydzogen 
flame. In the electnc funiace, however, it melts to a brilliant, very 
mobile liquid, and by means of a current of 70 volts and 1000 am- 
peres, as mneh as 10 kilos, of ehrominm can be melted at once and 
east into ingots. 

Pure chrominm is somewhat harder than glass, but not eo hard as 
qnarta; it can be worked with a flle» and takes a polish similar to 
&at of iron, but more brilliant and somewhat whiter. Chrominiu 
containing 1*5 — 3*0 cent, of carbon can only he cut and polished 
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with a wheel armed with diamonds. The pure metal is not mag- 
netio. 

Omdo chromiam does not alter when exposed to moist air, bnfc the 
pure metal oxidises superficially only, ana afterwards undergoes no 
further change. It bums brilliantly in oxygen at 2000®, and bums 
in sulphur vapour at about 700® with formation of chromium sulph- 
ide. When heated with carbon at the temperature of a forge, it 
forma the carbide CCr*, and, at the temperature of the electric 
furnace, the carbide CaCrs. In the electric furnace, it combines 
readily with silicon, forming a crystallised silicide which easily 
scratches rubies, and is not attacked by acids, aqua regia, or fused 
potassium hydroxide or potassium nitrate. Under similar condi- 
tions, it forms a well ciystallised boride which is very hard, and is 
attacked by acid with difficulty. 

When heated to dull mdness in hydrogen chloride, chromium is 
readily attacked, and yields ciystailis^ chmmous chloride. Hydro- 
chloric acid attacks the metal rexy slowly in the cold, and more 
rapidly on heating. Under the influence of an electric current, the 
metal being the positive pole, it will disholve in the dilate acid. 
Boiling concentrated sulphuric acid attacks chromium with evolution 
of sulphurous anhydride and formation of a deep coloured solution ; 
the hot dilute acid attacks it slowly, and out of contact with air 
forms the blue, crystalline chromous sulphate previously described. 
Cold or hot fuming nitric acid or aqua regia has no action on 
chromium ; dilute nitric acid attacks it very slowly. Sleivurie 
chloride solution attacks the powdered metal very slowly with forma- 
tion of chromic chloride. 

When heated at 1200® in a current of hydrogen sulphide, chromium 
is completely converted into fused chromium sulphide, which has a 
orystaliine appearance ; at the same temperature, carbonic anhydride 
attacks the metal with formation of a superficial layer of green 
chromic oxide mixed with carbon, whilst carbonic oxide yields 
chromic oxide and carburetied chromium. 

Fused potassium nitrate readily attacks chromium at a dull ved 
heat, but the action is still more vigorous with fused potassium 
chlorate, on the surface of which the bumiug chromizun floats in the 
same way as potassium on water. Fused potassium hydroxide, on 
the other hand, has no appreciable action on chromium at a dull red 
heat. C. H. B. 

ntosphoms Pentachloride and Molybdic Anhydride. By H. 
StHWJf uHi/rg. Chem., 7, 91). — A reply to Smith and Saigent 
aik*$g, Ckeu*.^ 6, 384). 


Action of Molybdenum Dioxide on Silver Salta. By £. F. 
Smith and O. L. Shinx uwoa/. 7. 47 — 49).— -The 

authors And that molybdenum dioxide is readily dissolved by a 
sHgbtly warn aqueous solution of silver nitrate, the solution being 
rendered more rapid by the presence of ammonia. Silver at the 
same time separates out" in ciyhtalline scales. L. T. T. 
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Acidon of Molybdic acid on Potassium Chromate and Bi- 
chromate. Bj R. H. JBiiai>buu\ (Zeif, amng. Chem.^ 7, 43 — 46 — 
When molybdic acid is dissolved in a solution of potassium chromate, 
and the mixture evaporated to a small bulk, most of the acid sepa* 
rates nnchanged; a small quantity of potassium molybdate is, 
however, formed, and a coiresponding quantity of potassium di- 
ehromate. When molybdic acid is dissolvod in potassinm dichromate 
solution and the solntion evaporaied, no action appears to take 
place. When dry molybdic acid is mixed with dry potassium di- 
chromate and gently fused in a ci*ucible« a brownish powder is 
formed, which is insoluble in water, soluble to a gj*eeu liquid in 
hydrochlonc acid, and has the formula KiO,Cr,0*,3MoOi. 

L. T. T. 

Action of Hydrogen Chloride on Sodinm Vanadate. By E. 
P. SniTH and J. G. {Z*xL amog, Chpm,, 7. 41—42). — Debray 

has shown that molyhdic acid can 1^ volatilised in a current of 
hydrogen chloride. The authors find that when a current of hydro- 
gen chloride is passed over sodium vanadate, heated at 440*^, the 
whole of the vanadic acid is volatilised, sodium chloride being left. 
The volatile product condensed on the cool part of the tul^ as 
a semi-opaque, reddish-brown, oily liquid, which is probably the 
compound 2Y03,3Hft0,4HCl, describe by Berzelius. L. T. T, 

KioHiim and Tantalum. By £. F. Smith and P. Haas (ZeiL 
anorg, Chem,^ 7, 96 — 99). — Niobium oxide when heated strongly in a 
stream of hydrogen chloride yields a white sublimate of the formula 
Nbsi04,3H*0,HCl, which the author considers to be a hydroxychlaride. 
It is volatile at very high temperatures. Hydrogen bromide yields a 
similar hydrcJtghrontide^ ^ hich is yellowisb-red, and rather more easily 
volatile than the chlorinated compound. This volatility of niobium 
oxide in halogen acids, although much less marked than that of 
molybdic acid, may give a means of removing traces of niobium from 
tungsten and other non-volatile substances. Tantalum oxide, under 
like conditions, is unchanged. 

When niobium oxide is fused with a large excess of metallic mag- 
nesium, a blue-black ou/<7e, Nb*Oi, is produced. It is insoluble in all 
acids except hydrofluoric, and, when heated in the air, is converted 
into white niobium oxide. When tantalum oxide is heated with 
metallic magnesium, a strong action occurs, and a brownish-black 
ietrojitle^ T&iQu is produced; this is not attacked by hydrochloric, 
nitric, or sulphuric acid. When heated with chloi-ine, this oxide 
gives a white, easily volatile sublimate, which is readily decomposed 
by water, and contains 16 u per cent, of cblorine. W'hen tauwum 
oxide is heated with alnmininm pt>wder, violent action takes place, 
the whole mass becoming red hot; the above-mentioned tetroxide 
seems to be ibrmed, but a as never obtained free from alumiuiuin. 

L. T. T. 

Haloid CompotEnds of Fiatintaxi. By L. Piosoi» (Ann. Ohim. 
PAys., [7], 2, 433—602; compare Abstr., 1890, 439; 1891, 9£k>, 
1826; 1892, 3),— In addition to the tetra- and penta-l^drates of 
platinic chloride, the author has prepared two others. ’The hepfo- 
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hydnUCf PtOl4,?H30, is obtaiued on allowing neutral platinic chloride 
solution to evaporate in a vacnum ; on exposure to a diy atmosphere, 
it effloresces, leaving tbe tetrahjdrate. The monhydrate is formed on 
exposing the latter over potash in a vacuum at 100°. 

Although the action of chlorine on platinum is not complete, yet 
on passing chlorine through arsenic chloride containing spongy plati- 
num mixed with rather less than its weight of selenium, the whole 
dissolves. After heating the solution in a sealed tuba at 250®, a 
yellow, crystalline double compound of platinic and selenic chlorides 
is deposited; this, on heating at 360® in a current of chlorine, 
yields nearly pure platinic chloride. If platinum selenide is used 
instead of a mixture of its constituents, no action occurs. The above 
double compound is fairly soluble in boiling arsenic chloride, whilst 
-platinic chloride is very sparingly so. 

Platinic iodide, Ptii. separates on adding potassic iodide to hydro- 
gen platinochloride solution. On heating it in a current of chlorine, 
platinic chloride is obtained; the product nearly always contains 
traces of iodide. 

Dry platinic iodide decomposes slowly with evolution of iodine in 
a vacuum at ordinary iemperatui*es. The heat of formation of the 
iodide was determined. 

.Pt solid -f I4 solid = Ptii, solid, develops 17*4 Cals. 

Pt solid -f U gaseous = Ptl*, solid, develops 39 U Cals. 

W. J. P. 


Mineralogical Chemistry. 


Separation of Minerals of High Specific Gravity- By S- L. 
PxxiictD and D. A. KRSinEB /. Sei\ [3], 48, 343—144). — ^The 

authors point out the value to mineralogists of the discovery by 
J. W. Eetgers (Abstr., 1893, ii, 294) of the possibility of using the 
fused double nitrate of silver and thallium (sp. gr. = 5; for separating 
minerals. The liquid hat the advantage of being practically colourless, 
neutral, soluble in water, and readily recoverable from the aqueous 
solution by simple evapoiatiou on the water bath. Separations may 
be made in test tubes. Some disadvantages are. however, presented, 
and these are obviated in an apparatus, devised by the author, dT 
which illustration*) are given- B. H. B. 

Nitrogen Content of Califomiaxi Bitnmen. By S. F. Peceham 
J. [3^, 48, 250 — 255'!, — The author found that the oils 
from the tunnels in Wheeler's Canon on the south side of the Sulphur 
Hountain, Ventura Co., California, yielded the following results on 
aualysito — 

H. Total. 

11-82 Mi-93 1-11 99-86 
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Tlie oU of the Pico Spring contained 1'02 per cent- of nitrogen, and 
that from the Canada Laga Spring I'OS per cent. 

Bj washing a distillate of California petroleum with dilute sulph- 
uric acid, basic oil is obtained, demonstrating the animal origin of the 
bitnmens. The author has tested all of the vai^ieties of bitumen 
found in CaUfomia, from the most fluid petroleums to isoiid asphaltuzn, 
and has inTariably observed the i*eaction indicating the presence of 
these compounds. B. H. B. 

Natural Occurrence of Humic acid. By C. v. Joky (Zf'it. 
Kryst, 23. 2:^9,* from Vu'h, A*, h. Qtoh B^icJibanst.y 1891, 64).— 
At the on temp of a coal seam at Thaussau, near Falkenin, in Bohemia, 
a carbonaceous mass uas met with which was c jm pletely soluble in 
ammonia and sodium carbonate, and was ^precipitated on the addition 
of hydrochloiic acid. At lOO® r>9*2r> of water was given off, the 
residue consisting of — 

C. H. O. Ash. 

54'V‘8 4 64 39'9S 0*40 

The formula was thus B. H. B. 

Kumanite. By O. Hllh JJT/ii., 23, 308 — 309; from 

Sehnfttn d. natnrf, GeselL zu Danstg^ 7, IS'o, 4). — At several places 
in Boumania an amber-like fossil resin occurs, to which the author 
gives the name of nnmnltf. It is of a brownish-yellow colour, 
transparent to translncent, much fissured, and brittle. It has a oon- 
choidal fraccure, a hardness of 2^ to 3, and a sp, gr. of 1'04S to 1*105. 
Its composition is as follow^s, 

C. H. O. Total. 

81*64 9*65 7*56 115 100*00 

B. H. B. 

Bopplerite from Karkarala. By J. A. Axtum^ff {Zeit. Krytti. 
Min,, 23, 275 ; from Trans, Imp, Min, Soc., 28, 5u3 — 504). — 

This mineral gave on analysis the following results. 

C. H. O. S. Ash. 

55*36 6*50 34'62 0*52 2*80 

Its sp. gr. is 1*13. The volatile constituents atuounted to 90*20 per 
cent. On heating to 100®, 2*31 per cent, was volatilised. The mineral 
occurs in the form of a thick and extensive deposit near the Alagul 
salt lake. B. H. B. 

Jamesouite aud Plumbocuprite from Semlpalatinsk. Bj J. 
A. AMiPOiF(He/f. Erysf, jLf/w.,^,275 — ^276; from rmwi. Buss, Imp, 
Min, Soc., 28, 527). — Analysis of jamesonite (I) and of plamlm- 
cnprzte (II), from the Derwis Mine, in the province of Semipalatinsk, 
gave the following results. 

Cu. Fe. Pb. Ag- Sb. 3. SiO#. Tottl. 

I. _ _ ti3*61 — 23*44 12*54 — 99*59 

II. 69*42 0*71 9*58 0*07 trace 18*95 0*42 99*15 

B. H. B. 
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Argyrodite and a New SnlplLostaimate of Silver from Bolivia. 
By S. L. Penfield (Zeit Krynd. Mw., 23, 240 — 248). — A specimen 
from Ia Paz, Bolivia, whicli ^as supposed to be argyrodite, gave, on 
analysis, the following results. 

S. Sn. Ge. Ag. Zn + Fe. Total. 

16-22 6-94 1-82 7410 0'21 99'29 

In this compound, tin is, undoubtedly, isomorpbous with germa- 
nium. The formula is AgsfSnGc)8, or 4Ag2S,(SnGe)S3. The only 
snlphost annates hitherto known to occur in nature are the rare 
sfpecies s/ann/te, CutSjPeSjSnS^; 5PbS,SbiS*,2SnS2 ; and 
jAvmbosiannite, a mineral of doubtful compositioD. As the Freiberg^ 
argyrodite has been shown to be isometric, and as the name canfieldite 
cannot, therefore, be applied to the germanium compound, it is pro- 
posed now to transfer the name to the isomorphous tin compound. 

B. B. B. 

Identity of Hydrofranklioite and Chalcophanite. By 8. L. 
pEKtiLii) and D. A. KiiEiDEii (Jm* r. /. bV/., [3]. 48, 141 — 143). — The 
name of hydrofranklinite uas given by W. T. Roepjier to a supposed 
new hydrous oxide of iron, zinc, and manganese from Stirling Hill, 
New Jersey. The original chemical examination was never com- 
pleted, and a new analysis has given the foUo'^ving results. 

FeO. ZnO. MnO. O. H>0. In^oL Total. 

lO-OO 18*2r» 4S-27 11-21 ll-b5 025 99*83 

The composition of the mineral can be expressed by the formula 
BMn30^2Hj0, a formula identical with that derived by ]^foore in 
1875 for chalcophanite. B. H. B. 

Iieadhililte in Mifisonri. By L. T. Pirsso.n and H. L. W ei.i*s 
(A mer. /. 8c»., [3], 48, 219 — ^226). — The rare hydrated sulphato-carbo- 
naie of lead has l^u reported ^m bnt three localities in the United 
States. A new occurrence is now announced, near Granby, Missouri. 
The crystals are hexagonal prisms terminated by the base, the colour 
vazying from colourless to clear sea-green. Analysis yielded the 
following results. 

bOt. CO3. PbO, HA Total, 

7-33 bl4 62*44 liJb 99*59 

The formula is thus PbS04,2PbC0s,Pb(0H), corresponding with 
the composition suggested by Groth, B. H. B. 

^xmite firom Colorado. By E. B. HiELBi-ur /. 8u\ 

[3], 48, 130'-— 131), — The alunite described occurs as aw a^yegate of 
minute crystals filling pockets in the ore-body of the National Belle 
Nine, Red Mountain, Ouray Co., Colorado. On analysis, the mineral 
yielded 

flO*, AljO*. Kfi. NaA HJl. InwL Total. 

3b^ 3903 4*26 4*41 13*35 0*50 lOu-48 
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The resTiUs agree satisfactorily witli tlie curnmoitly accepted fominla 
KAljS^OinSHaO. An interesting feature is. however, the large per- 
centage of soda, alnnite having nsnally been i*egai‘ded as a potash 
compound only. Another interesting feature is the insolubility of 
the mineral in hydiochloric acid. B. H. B. 

Magnetostibian, a New Antimoxiy Mineral. By L. Ihfl* 
STBox Krytt Min., 23, 212—214). — In appearance, this mineral, 

which was found at the Sjo mine, resembles magnetite and jacobbite. 
It dilfei'S, however, fiom them in being transparent with blood-red 
colour nnder the muToscope. It occurs in the form of grains in 
limestone. After the impuiities had been removed, the magnetostibian 
gave, on analysis, the follotv ing i-esults. 

FeO. MnO. 

9-b3 l-r>4 IMC 5911 12'3U 

The formula may be expressed thus (MnO,FeO)s 5 ,SbaO*. The name 
of magnetostibian has been selected fbr this mineral to indicate its. 
magnetic propenies, its similarity to magnetite and its pen^entage of 
antimony. B. H, B. 

Hxmute &ee from Flnorine. By P. Jaxnamh and J. Iakhi 
(Z eiL anorg. Ohem., 7, 92 — 95). — Schafer found in serpentine from 
the Allalinhom, Switzerland, two minerals, one brownish-yellow and 
znonoclinic, the other colourless, hieh from their optical characters 
are evidently buinites. Both were free from duonne. The blown 
mineral gave analytical results agreeing with the formula 

Mgs(.Mg-OH),(SiO*>^ 

The colourless mineral could not be obtained quite free from impurity, 
but appears to have the formula irg:(3J[g*OH)>‘iiOi5. L T. T, 

ConstitEtion of the Zeolites, By F. W. Ci 4 kk:l (Amf»r. J, ScU 
[3], 48, 187 — 193), — The obvious relationship of many zeolites to the 
felspars has long been recognised as a prebable key to their constitu- 
tion, but hitherto no systematic theory of the connection between 
the two gi’oups has been put forward. This has now been developed 
by the anihor, and a preliminary statement of the conclusions reached 
is given. The complex aluminous silicates are regarded as seuerally 
being substitutiou derivatives of simple normal salts, and tbe acid 
redicles SiOi and Si 40 H are regarded as being mutually replaceable. 
From the albite and anorthite formulae given by the author, those of 
many zeolites are easily derived, providing that the assumption is 
made that the soda salt maybe leplaced by its equivalent ortho-com- 
pound, and the calcium salt by the corresponding trisilicate. All 
water in the zeolites being regained as water of erysiallisaiiozi, and 
the groups SiOi and SijOn being represented by the generml symbol 
X, the greater number of the numerals under consideration easily 
fall into two groups, having the following generalised formukk 

I. AhX«,B«'. nAq, and Al^XtBt'^ nAq. 
n. AJUX.B„', «Aq, and AltXjK/, aAq, 
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The two ^oups remain in this form, however, only so long as 
water is ignored ; for when the latter is regai’ded as partly constitu- 
tional, several nQ.embers of the first series mnst he transferred to the 
second. B. H. B. 

Microcline and Hornblende from Dnrbacb. By A. Sauer 
{Zeit, Krtfsf. Jlfm., 23, 291; from Mittkeil. Grostih, had. QeoL Lande-^ 
2, 2‘13). — In the normal granitite of Dnrhach, in the north of 
the Black Forest, small crystals of microcline (I) occur, containing a 
little albite. From the Dnrbaoh mica-syenite, pure material of 
blackish-green hornblende (II), of sp. 2*94 to 2*y6 was isolated hy 
means of Klein’s solntion. The analytical results were as follows. 

&iO.. AI.O3. FC2O3. FeO. CaO. AfgO. KsO. HjO. TotaL 

I. 64%%3 19*14 trace — 0*44 — 12*40 2-89 0*34 99*74 

II. 54*M> l*o0 5*06 7*46 12*08 16 01 0*88 0*87 2*72 100*47 

B. H. B. 

Analyses of Hornblende. By A. Brcxluchxer {Zeit. Kryst. 

23, 292 — ^293). — Analyses of hornblende from hornblende- eclogite 
from Semlach (I), from Ldllinir (II), and from Wdlch (III), in 
Carinthia, gave the following results. 



SiO;. 

-VIA.- 


MnO. 

CaO. 

:sUO. 

Total. 

1. 

4b-K> 

14-4.3 

16-77 

1*14 

11-26 

0*43 

02-65 

JI. 

4."t'66 

14-68 

17-44 

1*44 

10-27 

4*52 

94-21 

HI. 

47-02 

11'7» 

17-20 

0*70 

14-56 

0 77 

92-04 

B. H. B. 


Bauxite from the Vogelsbe:i^. By A. Liebrich {Zeit. Kryst 
Ifwi., 23, — Bauxite occurs in large quantities at the Vogels- 

herg as an alteration pi*oduct of plagioclase-basalt. The author gives 
the following analyses* of bauxite: — I, a crystalline variety from 
Orahenieich; II, an amoiphons variety from the Scbaferling mine 
neai* Lich ; and III, an amorphous variety from the Fimewald mine. 


SiO^ 

AIjO^. 

T'eAi- 

TiO^ 

CaO. 

MgO. 

SA 

Total 

1. 1-10 

50*92 

15-70 

3-20 

0*60 

0*16 

28-60 

100--48 

n. 2-78 

50*62 

13-09 

3-08 

1*66 

trace 

27-12 

99-15 

in. 4-92 

53*10 

10-62 

2-fcO 

0*02 

trace 

27-80 

B. 

99-86 
H. B. 


Sericite firom Tetscbezi. By E. Hib>ch (ZeiV. Kryst 23, 
290; from Jiihrh. h. k. Gmt &ic7isansi.. 41, 235). — Sericite (sp. 
gr. 2*b8), from the sericite-gneiss on the right bank of the Elbe, near 
Tetschcn, ibolated hy means of potassium mercuzy iodide solution, 
gave, on analysis, the following results. 

SiOfl. AljOa. CaO, MgO. KaO. X%0. H 9 O. TotaL 

47*97 35 95 3*13 0*55 025 8*58 054 4*53 101*50 

B. H. B. 

Analysis of Garnet By W. Miller (Zeit Kryst. Min., 23, 

292 ; from Zeit. JDsutseh. Geol. Ors., 43, 730). — Qamet ciystals, of a 

bluod-retl colour, from the cootact-metiwrj^oi^ mica-schist of the 
Schneekoppe, were found to have the following eomposition. 
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SiOj. jSl 1_0|. TtiOj FtO f 

34*54 22'2r> 7-W 32 74 2';i2 1;?:] 

B. H. B. 

Bocks and Minerals from the Island of Rhodes. By H. v 
ForuLnv (Z< jBTrys/. 3/ui., 23, 293— 294: from nfJ a? 7 
B7«. TT/Vm., 100, 144j. — ^The autkor srives de^criptlotis a’td a^ailvse? 
of fekparfrom tbe uralite j»abbi*o of Hlioino. and from the / /<t It of 
Sklipio. To the same geological horizon belong asbcNtO'-dike s 
of which three varieties are described. In conclusion, he de^cribog 
an asbestos-like variety of glancophane, in which the L^reater p j* ti in 
of the AlaSiO is replaced by FcaSigO . For this, he propo^s th( 
name of rh B. H, D. 

Nepheline-syenite of PTingannon, Ontario, By B. J. Hikt.iv - 
T<‘\ (Amer. J, 6Vf., ^8]. 48. 16 — lb). — A remarkable mas>s of nepheline- 
syenite has been discovered at Dnngannon, Hastin&rs Co., Ontario. 
The rock is coarse in texture, and individuals of nepheline (Analysis I), 
as much as 2^ feet in diameter, have been observed. Sodalite 
(Analysis II) was found in the form of veins, streaks, and irregular 
masses in the rock, and the sodalite is, in places, traversed by little 
veins of a white and reddish mineral, which proves to be orthoclase 
(Analysis III). The felspar of the nepheline syenite being entirely 
plagiodase, the occurrence of orthoclase as a soondaiy mineral in the 
somite is of special interest The following are .the analytical 
results. 


SiO.. 

AUO^. 

Fc«Of» 

FeO. 

t lO. 

KiO. NilO. 

I. 48-51 

33-76 

0*15 

— 

0*16 

tract* .V4*» 16-94 

n. 86-5« 

31-05 

— 

0*20 


0-79 3481 

III. 63-00 

18-93 

0*59 

— 

0*U6 

U-09 13-08 ;!-67 






Lias un 

HjO. 

SO*. 

Ct. 


InsoL icnitir n. 

I. - 

... 

— 

— 


— 0 40 

II. 0 

27 

0*12 



o-so — 

in. - 

— 

-- 

— 


— lO-J 






B. H. B. 


Physiological Chemistry. 


Beepiratxkry Exchange in Cold Blooded Animals. By H. M. 
Vsaaox (/. Flvtwl, 17, 277— 292).— Observations made on frogs hy 
the use cd the Pmnbrey-Haldane apparatus, showed 
The evolution of carbonic anhydride in intact frL>gft, on gradual 
wiuenung, varies within narrow limits from 2*^ up to 17"5% but above 
this pmnt it increases rapidly with the temperature. On coding, it, 
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as a rale, becomes nearly constant from about 17'5® to 12*5® or 10®, 
and then decreases uniformly with the temperature. 

In curarised frogs, and frags with their bulb injured, the dischaige 
of carbonic anhydride increases uniformly -with the temperature. 

If frogs are warmed and cooled rapidly several times, the curves of 
carbonic anhydride evolution subsequently obtained are either per- 
fectly uniform or show abnormally marked changes at varying tem- 
peratures. The curves do not become normal again for several days 
after. 

The respiratory quotient of winter frogs in which the bulb has not 
l)een injured is about 0'63 ; that of frogs with uhe bulb injured about 
0*45 ; and that of curarised frogs, and frogs subjected to rapid tem- 
perature changes about 0*5. W. D. H. 

The Actdon of Difihrant Acids on Gastric Digestion. By 
M. Hahn ( rVVcTwjc^ .IrrAir, 137, 597 — 604). — Various forms of pro- 
teid were digested with the usual mixture of pepsin and hydrochloric 
acid. In other experiments, equivalent quantities of other acids, 
organic and inorganic, were substituted for the hydrocbloric acid. 
Hydrocbloric acid is the most efficient acid, then comes nitric, sulph- 
uric, and phosphoric acids in the order named, if the albumin is in 
solution. If, however, fibrin is used, phosphoric acid is better than 
sulphuric ; and, for several reasons, phosphoric acid is reconamended 
as the best sul»titute for hydi*ochlorio acid. The organic acids have 
much less power ; tartaric, oxalic, and citric acids appear to be the 
best ; acetic acid is very feeble. Boric acid has no action at all. 

W. D. H. 


Froteolysis of Crystallised Globttlixi. By R. H. Chitienden and 
L. B. Mendel (J. PhykioL^ 17, 48 — 80). — This is an account of a re- 
newed eiamioation of the products of the action of pepsin hydrochloric 
acid. The proteid selected was crystallised globulin or vitellin from 
hemp seed. The paper gives an account of two digestions, one of which 
was continued for thive, and the other for ten days. The products of 
the digestion were carefully separated from one another and analysed; 
their reactions aie exhaustively described, including their specific 
ratatory power. In separating proteoses f lom peptone, the difficulties 
of manipulatum are recognised, and, so far as is at present possible, 
obviated. The investigation lends, however, no support to Pekel- 
haring^s suggestion that peptone is merely a portion of nnprecipitated 
proteose ; whilst it is in accordance with Kiihne's view that it is a 
definite, well-cluixacterised substance. Its amount increases, and 
that of proteose diminishes, as digestion progresses, but a digestion 
in which all proteose has l)een converted into peptone has not yet 
been obtained. The progressive changes from primary pioteose to 
deutero-proteose and peptone are most prominent in the early stages 
of digestion ; the disapfiearance of deutero-proteose and the formation 
of peptone is sabsc^uently a veiy gradual process. 

In the proteolytic process, at least four products of hydration and 
oleavaga are easily recognisable, namely, proto-proteose, betero- 
proteose, deutero-proteose, and peptone. The examination of the 
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percentage composition of these substances shows a gradual and pro- 
gressiye falling oft of carbon as digestion progresses. Bat the tabk'i 
given show another very noticeable feature, and that is that the 
percentage composition of the individual proteoses differs in the two 
digestions; the substance called pwito-viteUose, for instance, in the 
digestion carried on for three days, cannot be the same as that with 
the same name in the digestion carried on for the ten days, nlthongh 
both give the same reactions, specific rotation alone excepted. The 
authors protest that this cannot be due to analytical errors, and state 
that other proteids, ege albumin, for instance, give similar results. 
The explanation advance<l is that the four substances n-imal merely 
represent the main steps in the hydration process, but that there are 
further links in the chain mixed’ with these which cannot at present 
be separated, and which manifest the same treneral chemical beha- 
viour. vr, B. H. 

Nutritive Value of Sugar. By X. Zrm (CJam. Ceutr., 18W, i, 
t)9l— 692; from ZeiL Ter. Eab^nzuck, 1894, 64— 71).— By causing a 
dog to mount continuously a plane inclined at 10® to the horizon, 
analysing the expired air, it is possible to calculate the amount of 
oxygen used per kilogram-metre of work done, and also the quantity 
of heat produced by the combustion iu which this oxygen took part. 
The amount of oxygen used per kilogram-metre of work dcme waa 
found to he, for a diet of lean meat, 0*67 c.c. (2 68 Cal.) ; fat, 0*63c.o. 
(2*48 Cal) ; cane r/^ar, 0*64 c.c. (2 68 Cal). Sow, faiv and lean meat 
have thus about the same power of enabling ^ysica! exertion to be 
austained. The efficiency of the animal body, considered as a machine, 
was found to be about one-third, whereas with steam-engines only 
one-twentieth to one-fifth of the energy of the fuel is obtained as 
mechanical work. C. F. B. 

Praaenoe of Hydros and Methane in the Besidual Nitrogen 
ftom Blood. By L. vt Suxi Mariix {Comjpt. rend., 119, 88—86).— 
The residual nitrcj^en from the blood of an ox was found to contain 
hydrogen amounting to 0*41—0-64 c.c., and methane amounting to 
068 — 0*69 c.c. per 1,000 c.c. of defibrinated blood. C. H. B. 

Nudeo-albumina and Intravaaoular Coagulation. By W. D 
Haluburion and T. G. Bkodie (X Plysml, 17, 186— 173).— A. large 
number of experiments on rabbits are recorded, and the general pro- 
perties of nucleo-albumins prepared from numerous tissues and ozgans 
are given. The general conclusions drawn are the following : — 

1. Thera are two methods of preparing nucleo-albumin from organs ; 
(1) Wooldridgo’to acetic acid method, and (2) a new method, consist- 
ing iu the alternate treatment of the finely-minced oigan or tiasiio 
with sodium chloride and water, for details of which the reader is rw- 
tonred to the original paper. 

2. The material obtained by both methods from the same organ is 
the same in (1) general proteid reactions, which closely raemble 
ifawa of the globalm«i ; (2) percentage of phosphoras; and (S) 
phyaioiogical ai^on, that is, the prodnction of intravascular ooignla- 
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tion ; death i5? due to cessation of respiration, primarily caused, prob- 
ably, in the respiratory centre. 

3- The nncleo-albnmins obtainable from rarions organs differ in 
some minor points, the most important being the amount of nuclem 
(as evidenced by phosphoi*ns estimation) in combination with the 
proteid. 

4. The sodium carbonate used as a solvent for these substances 
does not produce thrombosis. 

5. Protagon, the most abundant impurity in these preparations, is 
also not responsible for the intrarascnlai^ clotting* 

6. These nncleo-albnmins do not accelerate the coagulation of 
extravasGular (dilate salted) plasma, and so contrast very forcibly 
with fibrin-ferment. The difcei'ences between fibrin-ferment and 
nncleo-albnmin are so striking that they 01*6 possibly different snb- 
stances, each, however, capable of producing fibrin under appropriate 
conditions. 

7. Experiments with “ peptone ” and leech extract confirm the 
hypothe&is of Pekelhaiing that the^e suhstance-s hinder coagulation 
on account of their affinity for calcium. 

8. Rabbits do not bliow TVonldridcre s necrative phase” of coagu- 
lation, but the expfiinients recorded, toEret^ier with those of C. J 
Mariin (this 'vol., ii, os), lend no support t4> the theoiy of Wiiebt anil 
Lilienfeld that this ‘*iiecrathe ph.ise'* is produced by the splitting 
off of a peptone-like substance from the imcleo-albumin. 

9. Typical intravascnlar coas-nlatiun did not, however, always 
occur, and the principal sources of failure are four in number. 

10. The first of these relates to idiosyncrasies in the rabbit tribe, 
albinos being very resistant to the action of nucleo-albumin. 

11. The second is dne to the keeping of the nncleo-albamin too 
long either in contact with the acid or with the alkali carbonate 
need in its preparation. 

12. The third is the too rapid preparation of the material. A 
fresh thymus yields to sodinm carbonate a nucleo-albnmin which is 
inaotiTe, and probably is a zymogen of the active snhstance. A thymus 
which has been allowed to decompose slightly, or in which its cellular 
struct nre has been thoroughly destroyed by grinding up with sand, 
if treated for a few hours with dilute acetic acid yields nucleo-albumin 
active in producing thrombosis. 

13. The fourth is dne to attempts to purify the material too 
ihoronghlj. Frequent alternate treatment with acetic acid and 
sodium carbonate, or with sodinm chloride and water, produces not 
only a substance which is inactive physiologically, but also one which 
is chemically dbSeront from the original. The chemical change ih not 
the same in the two cases. Repetition of the sodium chloride method 
of preparation causes a fall in the percentage of phosphoru^ due to 
removal ctf nuclein, and a rise in amount of ash, of which, how- 
ever, sodium chloride itself ferms a constant but insignificant 
fraeiion. Repetition of the acetic acid method Games either no 
change in the moportion of phosphorus, or more frequently a rise 
due to removal ox the proimd oonatituent of the nueleo-elbiunin* 
Tbeae aiatemenia are illustrated by iablee of aiudjaes. 
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14. Solations of nacleo-albnmin destrojr the blood corpuscles, espe- 
cially the multlnucleated white one^^ ; this, however, largely due to 
their alkalinity, and Tsill not explain the thrombosis produced. Other 
leuoolytic acrents will not produce thrombose, even when calcinm 
chloride is injected well, and the experiments performed in this 
direction have entirelv failed to cundrm L6 wit's woric on this question. 

W. D. H. 

Proteids of Red Marrow. By J. B. Forjivsi. (X Thyul., 17, 
174 — 176). — In the thymus and lymphatic glands are lar je culltc- 
tions of non-ensiuophile cell^, and these yield nucleo-albumin active* 
in producing thrombosis (see preceding abstract). In the vad marrow 
is a collection of cells which are mostly eosinophile, the giunuh s of 
which give microchemically the reaction for phosphorus introduced 
by Lilienfeld and Monti ( Sherrington. Frt c. Boy. Son,, 65, 161 ). It 
vas judged necessary to investigate the proteids of i*ed marrow 
tnacrochemically. The results obtained did not show any difference 
from tho^e obtained from the thymus. The principal proteld ob- 
tained is nucleo-albumin, which can be prepared by both methods 
(see preceding abstract). It causes intravascular clotting, and is 
preceded in the cells by something resembling a zymogen. In addi- 
tion to this, there is a globulin coagulated by heating at 47 — 50^, 
traces of an albumin and of hemqsflobin, but proteose and peptone 
are absent. The estimation of phosphorus in the nucleo-albumin was 
not performed. W. D. H. 

Oxalates and Muscle Rigor. By F. S. Lockii (/, 17, 

293 — ^295). — The exposure of frog's muscle to solutions of so^um 
oxalate does not prevent the occurrence of rvjo) nor altogfether 

abolish the irritability of the tissue. From this, the conclu^ion is 
drawn, not that calcium is unnecessary in these processes, but rather 
that it is held by the tissue so firmlv that oxalate does not remove it. 

W. D. H. 

The 'Vitreous and Aqueous Humors. By W. PArrr (Z^ :t Bml, 
31, 212 — 243), — The paper relates specially to the question whether 
the aqueous and vitreous humors ox the eye contain urea, dextrose, 
and sarcolactic acid or not* Urea was fonnd in the vitreous humor 
(0*051 pel* cent.) and in the aqueous humor of the ox. Dextro*'e was 
&und in both humors. The possibility that aqueous humor contains 
another redneiug substance in addition was not investigated. The 
vitreous humor contains sarcolactic acid, or, more probably, salts of 
the acid. The aqueous humor contains the same substance, but the 
quantity obtained was too small to admit of a complete analysis. 

'W. D. H. 

Bucoinic aoid. By F. BtiraaxTHAL (FiVciow’t Arehir^ 137, 
539 — 568). — The best method for the isolation of succinic acid is its 
extraction by means of ether containing alcohol. The purification of 
the product obtained by evaporatuig tbe solvent, varies under certain 
dxciiiiistauces, treated at length in tbe paper. Admixturaa due to 
pntielaoiion can be obviated by fmciumal acidifying tlm extraetuig 
JMgent. 
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Suodnic acid is a product of fhe vital activity of different micro- 
organisms, and can be formed by these from carbohydrates, from 
substances allied to carbohydrates, and from albumin. Its quantity 
in tbe last-named case is dependent on the alkalinity of the mixture. 

The organs obtained in the physiologically fresh condition contain 
no succinic acid. When it is found in them, it is a •postmortem pro- 
duct. It is, thearefore, not a metabolic product of animal cells, but of 
micro-organisms. 

Hilk, on standing for months in an acid condition, contains the 
acid. Bacteriological investigation of such milk reveals the presence 
of (among others) short, rc»-like microbei^ which liquefy gelatin, 
forming there round, sharply-limited colonies. Infection of other 
milk with a culture of these, leads, in a few days, to the formation of 
succinic acid. W. D. H. 

Formation of Stdphurio acid in the OrganiEin. By E. Su:*. 
KOWSKi ( y irchov3*8 Archiv^ 137, 381 — 384) . — Polemical. It is pointed 
out that E. Baumann, in making abstracts of the papers of the author 
and his assistants, has misunderstood or misinterpreted his views on 
the subject. W. B. H. 

Bile Pigments. By A. Joiles (I^uger^s Archtt^ 57, 1 — 57). — 
Pure bilirubin is, in time, completely converted into biliverdin by tbe 
use of a dilute solution of iodiue in alcohol (N,100). A similar 
oxidation occurs more rapidly by using HubPs iodine solution of the 
same strength. The reaction may be denoted by the equation : 

+ 41 -f 2EtO = CaHaeNA + 4HL 

This fact may be utilised for the estiznatiou of hilimbin titrimetric- 
sJly. The requisites are (1) centinormal iodine solution in alcohol, 
(2) centinormal solution of s^um thiosulphate, and (3) freshly-pre- 
pared starch solution. The end reaction, namely, the characteristic 
colour and spectrom of biliverdin, is not seen until the bilirubin is 
completely changed into biliverdin. The characteristic spectrum of 
bilirubin is a dark hand between D and E (X8*8 to 9'!}, and a 
complete absorption of light beyond \4*9 and II in each direction. 
Biliverdin shows two bands, one before the D line, the other after 
(\7'1 to 8*1, and S'S to 9*1), and a complete absorption of light 
beyond 6*4 and 14 in each direction. 1 c.o. of centinormal io<&e 
Boiutiou = 01)0127 gram iodine = 0*U0144 gram bilirubin. 

The peroenta^ of bilirubin in ox-bile varies from 0*024 to 0*027, 
The quantity of hiliverdin is very much less, in spite of the green 
colour of the fresh bile. The specimens examined were mund 
to be slightly acid. Saponiffable substances were only present in 
minimal quantities. Pig’s bile contains from 0*051 to 0*206 per cent, 
of bilirubin. ^ It is richer in urobilin and is more viscid than ox-bile. 
It also ocmtains a red potent of uncertain nature, soluble in acid 
amylie alcohol. It is sag^tiy add, rather more so than ox-bi)e, 
Sa^aiiiable subetaaoeB are ahsoiniely small in amount, but relatively 
thrioa as abundant as in ox-bile. ZN^s bile and human bile are also 
a2%htlyadd. Hainan bile contdimO*!^ to 0*262 per cent, of bilirubin. 
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The aciditj and amount of saponifiable substance were g-reater in the 
specimens of human bile examined than in those of the lower animals. 

W. D. H. 

Glycerophosplioric acid. By C. Bulmw (Pfiuj*,\ 67, 

89 — ^M2). — The amount of glycerophosphoric acid \>as determined in 
a dog’s urine by first precipitating the phosphates, then evaporating 
the filtrate nearly to drynesss with hydrochloric acid : the phi sphate 
so formed w-as then estimated. The amount averaged per 

diem. It was very slightly increased by the administration of i^lycero- 
phosphates, either by the mouth or subcutaneously, and not *at all 
increased by salol. It thus appears that the glycerophosphoric aci<l 
obtained from the lecithin of the food, or given as such, is, in great 
measure, destroyed in the organism ; only traces pass out unchanged. 
The expenments with salol show that phosphoric acid does not, like 
sulphui'ic acid, form ethereal hydrogen salts with phenol-like sub- 
stances. W. D. H, 

Physiologioal Action of certain Derivatives of Benzaldehyde. 
By K. Bulow (PJluger's Arrhiv, 57, 93 — 96). — The four substances 
investi^ted — ^hydrobeuzamide, benzylxdenediformamide, beuzylidene- 
diacetamide, and benzylidenediurelde — agree in that they are all 
easily broken np into their components by dilute cold minmJ acids. 

Bydrobenzamide led, in dogs and rabbits, to the appearance of 
luppuric acid in the urine. There were idso symptoms of acid 
poisoning, which, in rabbits, proved fatal. 

Benzylidenediacetamide was given to a dog. The greater part 
appeared as such in the mine. Hippuric acid was not present, and 
ethereal hydrogen sulphates were not increased. 

Benzylidenediformatnide is more easily decomposed than the pre- 
ceding drug, both within and without the body. The decomposition 
that occuTb within the body is not, however, very great, there only 
being in the urine a small amount of hippuric acid. Ethereal hydro- 
gen sulphates were unchanged. 

BenzyHdenediureide was easily split in the body into urea and 
beuzaldehjde, the latter passing out m the urine as hippuric acid. 

Other benzaldehyde-derivatives (amarin, methylamarin, lophin) 
were investigated. The two first produced loss of appetite and sick- 
ness amarin produced convmsious also. Lophin had no such 
action. Xo details are given of the urine. W. D. H- 

Bhysiolc^cal Action at Pyridine. By T. L. Bfitxrox and F. 
TT. TrjTMrLUiE (J. Phynoh^ 17, 272 — 276). — From eziperiments on 
frogs, guinea-pigs, and rabbits, the following conclusions are drawn. 

1. Pyridine is not, as compared with its derivatives, an active 
poison ; it would hardly be expected to be so, d as it is an ex- 
ceedingly stable substance. 

2. Its "action is abncst confined to the sensory part of the nerrous 

system. In small doses it has a stimulatsBg, in large doaaa a dizeet 
paralysing action on the cardiac muscle. W. D. H. 
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Piperazine. By (Virchow's Archii\ 137,51 — 77). — 

Piperazine is here extolled as a dmg in goat and allied manifestation^ 
of the nric acid diathesis. It is stated to possess a powerful solvent 
action on nric acid deposits and calculi. W. D. H. 

PMoridzin Diabetes. By P. A. Levexe (/. Physiol, 17, 259— 
271). — Some observers think that phloridzin glycosuria is the result 
of a simple elimination of sugar the organism by the kidneys ; 
others see in it an excessive formation of glucose. The first base 
their view on the slight decrease of sugar in the blood after the 
injection of the drug, and on the fiict that after the extirpation of the 
kidneys the quantity of sugar in the blood is somewhat increased in 
some cases. But no one has succeeded in establishing a fixed relation 
between the quantity of sugar in the blood and the sugar eiiminated- 
In the present research on dogs, a decrease of sugar in the blood was 
noted in some experiments when the phloridzin was injected alter 
ligation of the renal vessel. Comevin (Comjpt, rend,, 116, 263) showed 
that phloridzin greatly increabes the quantity of sugar eliminated by 
the milk. Consequently the poison does not affect the kidneys onl\ . 
The operation of extirpation of the kidneys is not consideicd decisive 
of the question of the origin of the glycosuria. 

As to the second view, that there is an increased production ot 
sugar, and that, more especially, by the kidneys, it is found that the 
venous blood of the kidneys in phloridzin glycosuria contaios, in 
some cases, more sugar than the arterial, and that the quantity of 
sngar in the kidney tissue itself increases after the injection of 
phloridzin. 

finally, the composition of the blood in phloridzin diabetes testifies 
to the decomposition of proteids rather than to a mere elimination ot 
sugar. W. D. H. 


Chemistry of Testable Physiology and Agriculture. 

Inffaenoe of Ghlorides on nitrification. By J. Chocheieil; 
and J. Drsiosr {Ccmjpt rend,, 119, 93 — 96). — When potassium chlo- 
ride is added to a soil containing calcium carbonate, the drainage 
water contains calcium chloride. Direct experiments show that the 
latter salt has a distinctly retarding influence on nitrification. If, 
however, the soil is washed with a small quantity of water, the retard- 
ing effect disappears, and soil which has been mixed with potassium 
chloride and then washed shows a marked increase in nitrification. 
This fact explains the different effects produced on crops by alkali 
chlorides in dry seasons and in rainy se^ons. Large proportions of 
potassium chloride, however, retard nitrification under any^condi- 
tions. 

Sodium chloride behaves similarly, probably because in soilslrich 
m potassium compounds it is first more or less completely converted 
into potasdiim chloride. 

The efficiency of potassiuin chloride in promotizig mtrificaiion is 
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due entirely to its conversion into pntnssiura caibonate Ly contact 
with caldam carbonate, fur it protlncc's no eifect on -oils tliat do not 
contain calcinm carbonate. C. H* B. 

Composition of Honey Dew, and its Influence on the Con- 
sfeitution of Honey. By E. v. R\niEv. {Z*lK a. rZ. 35, 

397 — 4’^b). — Honey dew is a viscid, saecbaiine snl>«iLince ftmnd on 
the leavcb of various plants*, especially in warm, dry snmmeis. It 
is partly an exudation from the leaves themselves/ and is partly 
excreted by aphides. It is collected by bees as one of the niatemls 
for their honey. It was nnnanally copious in 1^93. and the author 
collected a larg-e specimen by rin'^iucr the leaves of the maple \\ith 
cold w’ater. Samples of honey of the same season weie also examined. 
The analysis of the honey dew showed much cane sugar, a little 
inverted •Nucrar, and much nnfermontable dextiin, together with ash 
and nitrogenous substances. A specimen of the dextrin was pre- 
pared from tbe residues of the fermentation, and found to have a 
specific rotatory power [ajn®'* = 181"5, to be almost free from reducing 
action on Fehling's solution, and to be very slowly dilbisible. In 
addition, there was obtained evidence of a substance, seemingly ot 
the dextrin class, which famished alcohol on fermentation, bat wsls 
incapable of reducing copper solntion. Tbe honey sainples showed 
di>normallj large amounts of fermentable and non*fermentable, 
dextro-roiatoiy, bat not copper-reducing, constitaents (dextrins), the 
latter of which was, however, mach more difiEasible than that oi 
honey dew. The author attributes the presence of these substoncps 
to contamination with honey dew, and siiggehts that the superior 
diffnsibility of the dextria in honey is due to .«*ome chaii»* which 
has eeexmed in the honey gland of the bee. On this ground, he con- 
cni*s in the proposal of Haenle (this vob, ii, 164 to examine honey 
by dialysis, but advises that the fermented honey should l>e employed, 
since the sue:ars of nnfermented honey dialyse out very «;lowly. Tbe 
presence of this hitherto overlooked fermentable dextrin in genuine 
honey accounts for the fact that all analyses show a deficiency. Tht* 
amount fermented depends, however, on the kind of yeast used. 

M. J. S. 

CompositiozL of the Seeds and Etiolated Sprouts of Hemp 
(Cannabis sativa; and Sunflower (Helianthus annuus). By 
S. Feank-FUKI (La/idir, Vt^r^vchs-StaL^ 45, lo3 — 154; compare tins 
vol., ii, 113>. — A further examination of hemp seeds showed that they 
contain, bei>ide<^ clioline, a second base, identical with E. Jahn’s ti*i- 
gonelline, C-HtNOj < Ahstr., 1886, 85, and 18bb, 16tl), obtained fitm. 
Trujuttelh ft •annul Tbe author has also obtained this base 

from pea.^. N. H. M. 

Substances ooouning with the Waxy Matters of some 
Aults and their SMns. By W, SKiFtjrr (Landw. IVaucika-Elfl*., 
45,29 — 35; compare this vol., i 256), — The fruits examined were 
apples, pcam, plums, bilberries, and sloes. The substances were ex- 
tracted with chloroform, and the residue olitaiued, after distilling of! 
tke chloroform, extracted with light petroleum in a Soxblet apparatus. 
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The tmdissolved portion was then crystallised from alcohol. The waxy 
matter dissolved in the light peti^olenm was freed from chlorophyll by 
extracting it with alcohol, 

Apple peel yielded a quantity of waxy matter and a good deal of a 
substance resembling vitin in many respects. It forms a yellowish- 
white, amorphons powder, which when heated becomes brown and 
melts at 234®. It conld not be crystallised from alcohol, is insoluble 
in water, nearly insoluble in light petitjleum, but rather readily soluble 
in alcohol, ether, and chloroform. Its solntion in strong sulphuric 
acid is orange-red. With acetic anhydride and a few drops of sulph- 
uric acid, it gives a reddish- violet coloration, which becomes cherry 
coloured on ^ding more acid. The waxy substance is nearly white, 
melts at 64®, and when heated has an intense odour, resembling that 
of amyl alcohol. 

Pear skin gave a wax melting at 68^, and an amorphous substance 
melting at 240® ; the latter resembles tbe compound obtained from 
apples in solubility, gives a brownish-yellow solution in sulphuric 
acid, and an intense purple coloration with acetic anhydride and 
sulphuric acid. The solution becomes slightly fluorescent when much 
acid is added. 

Bilberrses gave a wax melting at 71®, and a crystalline compound, 
probably vitin. It forms white, concentrically gronped needles with 
a silky lustre, melting at 255 — 260° after darkening. The specific 
rotation [a]^ = It resembles vitin in its behaviour 

towards sulphuric acid, and towards acetic anhydride and sulphurio 
acid. The calcium and coppei* salts were prepared and analysed. 

Bipe plums pelded a smali quantity of a substance resembling 
vitin, and a wax melting at 64°. 

Fresh, ripe sloes yielded a wax melting at 67'5°, and an amorphous 
substance which melted at 228 — ^230°, and gave similar colour re- 
actions to the compounds already described. The alcoholic solntion 
when treated with potash or ammonia showed an intense blue fluo- 
rescence, due to the piesence of a second compound which could be 
dissolved out with hot water. 

Tables axe given showing the absorption spectra of the solutions of 
the compound. X. H. M. 

Oaxi Non-IxegnmiiLOtis Plants £bc Free Nitrogen? By F. 
Xoi*BX and L. Hilivlr (Xowdjc. Vticifrhs-Stat.^ 45, 155 — 159). — After 
it was established that Legumino&se, when suitably infected with 
nodule bacteria, have the power of assimilating fi*ee nitrogen, the 
authors shoved tlrnt under similar conditions the same holds good 
with Elma^us, and with the white and black alder. Podocarpus, a 
conifer, which also has root nodules, seems likewise to have the power 
of fixing nitrogen. The same property has recently been frequently 
attributed also to non-leguminous plants^ which have no root nodules, 
the evidence being that the final nitrogen in the plants and soil was 
greater than the initial nitrogen in the seeds and soil. 

In the first experi^nts now described, mustard was grown in sand 
and supplied with difierent amounts of nitrogen. Like leguminous 
plants when free from nodules, the growth of mustard depended 
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entirelj on the amount of nitzute giTen, and there was no assimilation 
of free nitrogen. 

Peas, mustard, buckwheat, and oats were next grown in a mixture 
of sand and garden soil. The mixture was nr^ sterilised, and then 
seeded with an extract of pea, mustard, buckwheat, and oat soih. 
Seeds were sown tliree times. In the case of tbe fir^t crops, all 
the plants grew well ; in the second, there was a marked falling ofl 
in tlm case of the non-legnminous plants, which soon showed nitrogen 
hnnger. 

The following table inclndes all three crops. 


Nitrogen (gmms). 


IniiUi. 


Final. 



In soiL 

In seeds. 

In soil. 

^ In produce. 

G'jkin. 

Paas 

3*320 

0*401 

3*309 

0-850 

0-537 

Huatard 

3 •32a 

O-OIB 


0*305 

0*2361 

Bnslcaheat 

3*320 

0-087 

3-886 

0 276 1 

1 0*255 

Oati 

3*320 

0-CM8 1 

3*318 


0*737 

JWiwr j 

i 3*320 

- 1 

3*374 

mmm 

0*054 


There was thns a gain in erexy case, even more with oats than 
with peas. The slight gain in the fallow plot is within the error of 
experiment. The following conclnsions are drawn from these 
results. 

The pea alone collectb nitrogen for its own use, the three other 
plants, notwitlistanding the increase of nitrogen in the soil, did not 
thriTe. Peas, and doubtless all nodule bearing plants, occupy an 
isolated position as regards nitrogen fixation, and do not difier from 
other plants merely in degree. The non-leguminons plants did not 
themselves fix the nitrogen by which the soil was ennoh^ ; the fixation 
must have taken place m the soil itself, probably as the experiments 
of Winogradsky, Berthelot, and othei's indicate, by means of soil 
bacteria. The nitrogen so fixed does not seem to be immediately 
avidlable tar plants, and probably has first to be nitrified. 

K. H. M. 


Analytical Chemistry. 


Applications of the Gas Baroscope. By G. Bodlanpxs (ZeU. 
un§w. Chem , lb94, 425—431). — The author recommends the nseof his 
leas baroscope (this voL, ii, 440) in the analysis of commercial products. 
Chabonates are decomposed by excess of acid; bleaching powder, 
p^rolnscte, and potasbium permanganate are deoemposed by means of 
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kydrogen peroxide. Carbon in iron is estimated by beating the sample 
with snlphuric and chromic acids, without previons separation of the 
carbon, in an Ullgren’s apparatus, which is directly connected with 
the baroscope. Oxalic acid or oxalates ax*8 best treated with a mix- 
ture of dilute sulphuric acid and potassium permanganate, MangSr 
nese may be estimated in steel by first tilting the sample with 
nitric acid and potassinm chlorate, and finally treating the manganic 
dioxide with sulphuric add and oxalic add. Potassium permanganate 
may in turn also be checked hy means of sulphuric acid and oxalic acid. 

L. BE K. 


A Simple Apparatus for Measuring Gases. By 0. Kippen- 
BERGEK {Zeit angw. CTiem., 1894, 517 — 520). — The apparatus con- 
sists of a cylinder, A. provided with a calibrated scale divided to 
OT cm. Inside are placed two bent tubes, a and h, which are so con- 



structed that they both have tbe same capa- 
city, and that when the apparatus is filled the 
meniscus of the liquid in each is in the same 
line with that in the stop-cock, 2. B is a 
cylinder calibrated to U’l c,c., and C a 
similar one, though somewhat narrow er, and 
consequently boldincr less liquid, and also 
having an mside tube calibrated to OT c.c., 
and closed by means of an india-rubber tube. 
The apparatus is filled by connecting the 
tube h with a TToulff’s bottle by means of an 
india-rubber tube. The Woulfi’s bottle is 
filled with any suitable liquid, which is forced 
out by means of the rubber force-pump. 



The apparatus is inteaded for collecting any gas in the cylinder A. 
The tube a must be first emptied by rapidly passing through it a cur- 
rent of a gas soluble in the liquid. The gas to be measured is then intro- 
duced and removed from tbe generating fiask by a further current of the 
solnlfie gas. If. for instance, hydrogen is to be estimated in presence 
^ carbonic anhydride, the cylinder A is filled with aqueous potash, 
which absorbs the carbonic anhydride whilst the b^rogen is oolloob* 
iog w> iho top. displacing an equal volume of liquid which, alasr 
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beinfif expelled throusrlx the tiihe 5, measured in B, When qreat 
accuracy is \\ anted, the tnl>e 0 i-s s an 2 .^ the gas has 

been collected in the cylinder A, the tube h is connected with the 
inner tube of C, which be completely immersed in water or any 
other Btiitahle liquid. If now from any can've a contraction of the 
gas in A should take place, a coire^pondii a* diminution of volume of 
liquid in C is noticed, which mun then be deducted from the measured 
quantity of liquid in the tube B. 

By means t*f the ctmtimeter scale on A, the extra pressure inside 
can be ascertained. The volame of gas is re id tff in millimeUrs, 
and this corresponds with double the hcicrlit of the cMumn of liquid, 
the difference liemg recurded as extra water pressure, which may be 
reduced to inercuiy pressure by dividing by 13-d, and must then be 
added to the observed birometnc pre'^sure. The volume of gas as- 
certained by mtasui-ing the liquiil in B is then, as usual, corrected for 
temperature and vapour tension as well as for pifssure. 

L. BE K. 

Apparatus for Volumetric Analysis. By D. .Sidekskt (ZeiL 
ami, 35, 4:^8 — 44UJ. — The author has devised a stand, which 

carries two burettes and two bottles of standard solutions The latter 
are Woulff*g bottles with two necks, one neck carrying a tube which 
enters the top of the burette and terminates at the zero, the other is 
fitted with an elastic ball. On squeezing the ball, the pressure of the 
air drives the solution over into the burette, and on releasing the pres- 
sure, the excess of liquid above the zero is returned to the bottle, 
followed by air until the pressure is equalised, M. J. S, 

Methods for the Bstlmatiozi of Water. By 3. L. Pixncui 
{Z^t. nwog, Chem,^ 7, *22*— 32 ). — The author recommends for the 
estimation of water in minerah a modification of the plan employed 
by Brush in the analysis of susaexite (Amir. X SV/., 46, 240 ). An 
ordinaiy hard glass tube, of about 6 mm. internal diameter, and 
20 — cm. long, is closed at one end. The substance to be examined 
is intToduced into the bottom of thi«!, and, the tube being held hori- 
zontally, the closed end is gradually and sti-ongly heated. The water 
driven ofi^ condenses in the cool part of the tube, and as tlie residue 
is often hygroscopic, the tube is best sealed jubt above the subbtance, 
and drawn off. The remainder is allowed to cool, cleaned outside, 
weighed, the condensed moisture driven oit by passing a cuiTent of 
air through the reheated tube, and the diy tube then again weighed* 
The difference of the two weighings ghes the weight of the water 
lost by the substance under evaminaUon. The form of the tnbe may 
be altered, according to circumbtances. by enlarging or contracting 
the closed end, or intitiducing bulbs fur the more convenient re- 
tention of the condensed water. it is being heated, it is 

advisable to reduce all formation of currents in the tube to a miai- 
mnni by attaching to the ojien end of the tube, by means of a short 
piece of rubber tubing, a sugill piece of glass tube ibrawn out^ to a 
eaptUaxy. If the temperature required to dxive off the water is too 
high lor a Bunsen burner or blowpipe, the closed end may be iixiio- 
dhsoBd into a blowpipe furnace, the ejecting tal>o being protected 
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from radiant heat "by screens. In this case, the portion of the tnbe in 
the furnace is protected by a roll of platinnm foil, and by being- 
Rnrronnded with charcoal. By this method water may be coiTectly 
determined in substances where carbonic anhydride or other volatile 
substances are also driven off by heat. Where much (phonic anhy- 
dride is evolved, a correction at the rate of 0*0096 giam of water" 
must be added for every gram of mirbonic anhydride evolved, to com- 
pensate for the saturation moisture carried away by the gas. The 
method also gives very trustworthy results in oases where a substance 
has to be added to prevent the evolution of some volatile oonstitnent, 
as, for instance, lime to prevent loss of sulphnric anhydride from 
ferrous sulphate. 

The author also ffnds that moisture and carbonic anhydride may 
often be estimated toother by heating the substance in a combustion 
tube in a current of dry air, and absorbing the moistai‘8 and oarbonie 
anhydride evolved. L. T. T. 

Detecidoii of Alkali Perchlorates in. the Presence of Chlo- 
rides, Chlorates, and Nitrates. By F. A. Gooch and D. A. 
Kbeideh {ZeiL atiorg, Cheiu.y 7, lo — 1<>). — If a mixture of an alkali 
perchlorate with zinc chloride is fnsed, chlonne is evolved; zinc 
chloride is preferable to manganous chloride, as it is not acted on by 
the air. The solution to be tested is evaporated to dryness in a test- 
tube, and then fused with anhydrous zinc chloride; if any per- 
chlorate be present, chloi'ine will be evolved. Traces of chlorine are 
best detected by making a cap for the tube by cutting off the two bulbs 
of a straight dxTing tube, moistening the inside of the bulbs with 
potassium iodide solution, and resting these, the large opening down- 
wards, on the top of the test-tube. In this way any evolved chlorine 
passes through the bulbs, and the least trace liberates iodine, which 
may he identified by means of starch solution. The author found 
that as little as a milligram of perchlorate could be readily detected 
in this way. 

If chlorates or nitrates, or other substances likely to cause evolution 
of chlorine are present, they must, of course, be de&troyed before 
making the teat. The chlorates are easily destroyed by onco eva- 
porating with about 5 c.c. of concentrated hydrochloric acid- Nitrates 
are best destroyed by eyaiKjration with 2 c.c. of a saturated solution 
of manganous chloride in concentrated hydrochloric acid, and subse- 
quent re-evaporation with I to 2 c.c. of concentrated hydrochloric 
acid. The manganese must then be removed by sodium carbonate. 

L. T. T. 

Yolumetrio IBSstimatioii of Iodine, Iodic acid, and lodat^ 

By D. ViTAU (Chun. Ib94r, i, 696; from BolL /om., 

1^4, No. 4, Ap Zei7., 9, 164}. — ^Ii’rom the equation SO* -f I* -f 
2H*0 = 2HI ^ H*SOa, it will be seen that, when sulphupous anhy- 
dride is added to a solution of free iodine, four equivalents of acid are- 
formed for every two atoms of iodine ; hence if the I'esulfcing mixtuxe 
ia titrated with normal soda, 1 c.c. of the latter will correspond with 

2 X 127 . , 

= 90636 gram of iodine originally present. In the actual 
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process, sclphiirons acid solution is added to the iodine solution, 
until the colour of the latter is nearly gone ; sumo ‘Starch solution is 
then addedy and more sulphuinus acid, until the blue colour is just 
discharged ; the acid liquid is then titrated ^\ith normal soda solution, 
The original iodine solution must be neutral, and the sulphurous acid 
solution must contain no snlphnric acid. Free bromine and chloidne 
can also be estimated in this way, the sulphurous aci I being added 
until a drop of the solution gives no colour with a solution containing 
starch and potasbium iodide. 

Iodic acid and iodates can be ebtimated in the same way: each 
molecule gives rise to the formation respectively of 7 and of <> equiva- 
lents of acid, as is evident from the equatiuns JlSOa i- HIOj -|- 
3HaO = HI -r SHtSO*; SSO^ -h KIO, + 3H.0 = KI + 3H.SO*. 

C. F. B. 

lodometric Studies and the Constitution of Iodide of Starch. 
By C. liftYKES {Zeit. tniah Chem.^ 35, 4U9 — 4^36 j. — In the presence 
of a metallic iodide, starch is coloured blue by a much smaller 
quantity of iodine than when iodides are absent. This is especially 
noticeable when there are alkali carbonates in the solution, and 
accounts for the fact that the use of normal sodium carbonate for 
neutralising an arsenious acid solution does not interfere with the 
accurate titration of the arsenic by iodine dissolved in potassium 
iodide. The explanation put forward by Fresenins, that the partial 
eotiTersion of the normal into the hydrogen carbonate renders it 
incapable of hindering the formation of the blue compound, is shown 
to be devoid of foundation, Extreme accuracy m the titration of 
arsenious acid can be attained by Ubing normal ammonium carbonate 
for making the solution alkaline, and adding potassium iodide with 
the starch paste. Using a N 1000 iodbe solution a satisfaciurj 
estimation can be made with half a milligram of arsenious acid. 

When iodine is added to an alkali ( whether hydroxide or carbonate), 
its conversion into iodate and iodide is not immediately complete. A 
portion remains uncombined, as is evideuet4 by the yellow colour oi 
the solution, and another part produces hjpoiudite. The amount 
remaining free varies with the kind and propoHion of alkali, and 
decreases with lapse of time. It is greatest with the hydrogen cai*- 
bonates, and smallest with the hydroxides. It much undented by 
the addition of potassium iodide. The hypoiedite exhibits greater 
stability in prebcnce of alkali hydroxides (potash or ammonia) 
than in solutionh of carbouates. It is this formation of hypoiodite 
which falsifies titrations of iodine by thiosulphate solutions eon- 
tainine alkali, since hypoiodite oxidises thiosulphate to sulphate (see 
also Topf, Abstr., Ib87, 688), The addition of potassium iodide does 
not hinder this action. The addition of ammoninm carbonate or 
other alkali to thiohulphate as a preseiwative is therefore nndesirable^ 
and all titrations of iodine by thioeulpbate should take place in acid 
floitttions. 

As regards the constitution of the blue compound, it is shown that 
whereas the addition of mercuric chloride prevents the preductiim of 
the line colour, this is at onea restoxed by the adiUiion of potassium 
or hydrogen iodide, in quantity a little larger than saCBces for 
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tlie conversion of the mercury into iodide. This indicates that 
the presence of a soluble iodide is necessary to the formation 
of the blue compound. Although the blue compound is obtained 
Trhen iodine free from hydriodic acid is added to starch, it'» 
formation is not instantaneous, and part of the iodine is combined in 
a form in T^^bich it is not capable of oxidising thiosulphate. When 
the blue compound is formed in a solution containing both hydriodic 
acid and free iodine, 1 equivalent of the former is removed from solu- 
tion with 4 equivalents of the latter. Finally, estimations of the 
iodine in washed blue compounds showed that one- fourth of it was 
present in a condition in which it was incapable of oxidising 
arsenious acid. Although these results arc not absolutely concordant, 
they confirm the view of Mylius, that hydriodic acid is an essentiai 
constituent of the blue compound. M. J. S. 

Estimation of the Sulphur in Earth-Nut Oil. By H. Kast 
and F. Laoai (Zeif. anah Chem,^ 35, 470 : from Blnuhimhjt. X, 284, 
71 J. — 0*5 to 1 gram of substance is mixed with 100 c.c. of fuming 
nitric acid, and 10 grams of potassium chlorate is gradually added. 
After 1 — 2 liours at the ordinary temperature, the mixtoe is heated 
carefully on the sandbath for 12 — 15 hours, until oily drops are no 
longer visible. It is then repeatedly evaporated to dryness with 
strong hydrochloric acid, filtered from resin, and the snlphniic acid 
in the fiftrate estimated as nsoal. Carius* method gives low re«}ults. 

M. J. S. 

Estimation of Total Sulphur in Urine. By H. St utLz (Pjlugers 
Atchv\ 67, 57 — 01). — The nsaal manner of estimating the total 
sulphur in urine is to evaporate to dryness, and fuse the residue 
with sodium carbonate and nitre. There is probably loss in this way 
from the passing off of sulphurous anhy^de. The method here 
described obviates this difficulty by collecting in water all fumes 
during evaporation and fusing. The apparatus devised for this pur- 
pose is figu^. W. D. H. 

Estimation of Total Nitrogen in Urine by the Schneider- 
Seegen Method. By F. Toil (Zeit BioL, 31, 168 — 180). — The 
Kjeldahl method of ebtimating nitrogen has the disadvantage exf 
taking a long time to perform ; this is not the case with the older 
method of Schneider-Seegen. The latter, however, has lately fallen 
into discredit, and the object of the present paper is to show that 
it is quite as accurate as Kjeldahl’s process. The method is a modi- 
fication of that of Will and Varrentrapp. adapted for the examination 
of mine, and briefiy consists in heating the urine with soda-lime, and 
thus obtaining all the nitrogen in the form of ammonia. 

W. D. fi. 

AnalyaiB of Commercial Sodium Nitrite. By Masson (X 
Flianu.t 30, 41 — 42). — Five grams of the nitrite ai'e dissolv^ 

in 500 c.c. of aater; 50 c.c. of this solution is transferred to a 
flask (1| liti-es capacity), diluted to I litre, and than titrated 
with a standard solution of potassium permanganate (10 grams per 
litre) in the following manner. A few drops of a 10 per cent. 
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^nlplmric acid is drojtped into the Bolntiou, the fiwk sli iken, ai 1 
some potassium peniiaug’auate is immediately ailh*l; this alternan* 
addition of acid and peiiiiaii"anate is continn'^d nntil the pink 
colour becomes permanent, when the flask is at oiic‘e Lm^-ed o\ er a gas 
flame nntil the coluar fade*?; potassium permancraiicitc iuiaehl ar^ 
then immediately added, and the flask hcatel ane-iT. Tiils ey<de ot 
operations it> continued long as the pt-rmancranate is decjloriscd by 
the solution, the final temperatnre of which ttill appro^hiiatc to 
the boiling point. X, Ih B. 

Bednction of Arsenic acid by tbe Action of Hydrochloric 
acid and Potassixim Bromide. By F. A. (b*ocTi and 1. K, Phi 1 1 *. 
(Arntr. /, '3], 48, 210 — 21b). — It has been shown in a 

former iiapei' (tlii" toh, ii, :»31) that arsenic acid may Ikj readily 
leduced and volatili^ed as chloride by distilling with hydrochloric 
acid and potasMnin iodide. Tbe autburs now propose to use 
potassium bromi<le instead. The appanitns used is essentially 
the same as befoi‘e, but when the dihtillate is condensed, the liber- 
ated bromine will reoxidise the arsenic. This, however, may be 
prevented by adding some stannous chloride, and the arsenic may 
then be at once precipitated with hydrogen sulphide. The large 
amount of hree acid prevents precipitation of the tin, and also of 
any trace of antimony which may be present. L. oe K. 

3>ecompoBitioii of Silicatea by Ferrotxs and Kanganese 
Oxides. By K. and A. Bft’icfK (Lrtuthr. Voi^tirhuSiat^ 

45, 147 — 151). — It was prt*vioubly shown i xkbstr., IbOS, ii, 243) that 
when silicates are ignited with feiTims ovide, a portion of the oxide 
acts on the silicate, and can no lonirrr Ije induced by hydrogen to 
metallic iron. ^Core exact experiments wet'e made with ferrous oxide 
and with manganese oxide, as it was hoped that it might be possible, 
owing to the different behaviour of the various silicates, to effect a 
separation of single soil constituents, but inasmuch as all silicates, 
and even quarts, ait^ more or leb» attai*ked. no sepunition could be 
made in this manner. 

The results of comfiaratiTe expeiiments, in which kaolin, ortho- 
elase, and quarts were ignited with ferrous and manganese oxides 
respectively, show that manganous oxide is a srroncer reagent than 
ferrous oxi<le. This does not, however, prevent the pai-tial reduction 
of ferrous oxide in presence of an excess of manganous oxide. 

"When iron-kaolin (prepared hj precipitating ferric chloride solu- 
tion with water glass) wa& mixed with manganese dioxide and ignited 
in a current of hydrogen, only a small amount of metallic iron waa 
formed. 37. H. M. 
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In titrating carbonates, it umat be boriio in mind that during the first stage half the alkali passes into bicarbonate. 
This, of conrse, is only Lmo when the standard acid is very dilnto and is added in vesj small portions at a time. 
To better prevent low of carlionio acid, the titi-ation is performed in a nanw cylinder provided with a glass 
stopper. The reagents are generally nsod in alcobulic solutions. L. ii% K. 
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Estimatioii of Sodium Hyposnlpliite. Bv E. H. Eckkr (Rpc. 
Trav. Chim.j 13, 37— -45j. — The methods at present in a«;e for tht* 
e^imation of the amount of sodinm hvposolphite in its solations do 
not give very satisfactory results, and the author has therefore rein- 
vestigated the subject. He tinds that potassium ferricyanide is a 
very suitable reagent for the purpose, as it is nut affected* by sodimr 
hydrogen snlphite, but is at once converted by the hyposulphite into 
a ferrocyanide. The liqnid to be tested is placed in a flask from 
which all air is driven out by hydrogen, nitrooren, or carb >iiic an- 
hydride, any free acid neutralised with soda, and a small quantity of 
ferrons ammoninm sulphate added as indicator ; the -standard solu- 
tion ot potassium ferricyanide is then added until the solution assumes 
a blue colour. 

In order to determine the natnre of the action which takes place, 
the author dis*?^^ ed varying quantities of pure zinc in solutions of 
sodinm hydrogen snlphite ; on estimating the quantity of potassium 
ferricyanide required to oxidise the hyposulphite formed, he found that 
1 mol. of ferricyanide was equivalent to 1 atom of zinc. According 
to Schutzenberger, sodium hyposulphite has the formula NaHSO», 
and its formation is represent^ by the equation 

SXaHSO* -h Zn = NaHSO, 4- ZnKra,(SO,>, -f H,0, 

whilst^ according to Bemthsen, it has the composition NatSiOt, and 
IS formed as follows. 

4NaHSO, + Zn = ]ffa,SA -h ZuNatCSO,), 4- 2H.O. 

In order to obtain evidence as to which of the-se views is correct, 
known quantities of sodium hydrogen sulphite solution were well 
fihidren -with zinc, in the cold, until no farther action took place, and 
quantity of dn^solved zinc was then estimatisl. It was found that 
1 gram of sodium h;pdrogen hulpbite is equivalent to 0154 gram of 
zinc, which agrees with the requirements of the second of the above 
equations, thus affording renewed conflrmation of Bemthsen's formula 
for hjposulphnrous acid. H. G. G. 

Assay of Zino Dost, By F. Mztlu (Ztii. nugw, 1894, 

435). — The author believes that his apparatus preferable to the one 
proposed by Bach (this voL, ii, 332 — 400), and that it may also be 
used for other purposes, snch as the estimation of carbonic an- 
hydride in carbonates. In thib case, the dilute sulphuric or hydro- 
chloric acid should be flrbt saturated with carbonic anhydride, best 
by introducing a small quantity of sodinm hydrogen carbonate. The 
appaiatus wHithont the generating flask may also 1^ used for coHecting 
and measuring any gas under atmospheric pressure, provided its 
volume is between 260 and 4U0 c.c. L. Dfi K. 

Sznployment of Meronric Ozidbe in A3(ialysi& By E. F. Sioth 
and. P. Hevl (Zrif. osorp. 7, 82— 90).— The use of mercuric 

oxide has been recommended by Berzelins and by Tolhard (a) for 
{nweipitating some of the metals from their solutioiia, and (h) for 
emifertiag chlorides, sulphides, Ac., into oxides lor veighiag. The 
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authors have investigated this subject, to determine in which cases 
this reagent can be advantageously nsei 

For preparing oxides for weighing, the precipitate (sulphide, 
is dissolved in a little hydrochloric acid, evaporated to a small bulk, 
and introduced into a crucible ; excess of mercuric oxide is then added^ 
and some strewn over the moist inner sides of the crucible, tbe whole 
is slowly dried on a hot plate, and finally heated strongly, to drive off 
all inei*cario chloride and oxide. In this way, zinc sulphide may be^ 
readily and quickly converted into oxide for weighing. Cadmium 
gives good results if care is taken to well powder the sides of the 
cracible, and not to allow the cmcible to become red-hot until the fumes 
of mercuric oxide have entirely disappeared ; otherwise, some of the 
cadmium chloride may be volatilised before its conversion into oxide^ 
^iilanganese and nickel sulphides, and bismuth oxychloride give good 
results. Cobalt does not give a sufficiently definite oxide to be satis- 
factory, tbe final product varying in composition between CaOi and 
GosOa, according to the temperature, Ac. 

For separating metals by precipitation, mercuric oxide may safely 
be used to separate iron from manganese in cold solutions, although the 
first precipitate should be i*edissolved and reprecipitated to ensni^e 
freedom ^m traces of mancranese. It may be used as a quick,, 
approximate method of separating iron fi’om nickel or cobalt, if 
absolute accuracy is not required. Chromium is also preci]»iTated 
firom its cold solutions. Zinc, nickel, cobalt, uranium, berylium. 
cerium, and lanthanum are only partially precipitated in the cold. 

L. T. T. 

BeaotioxL of Copper Salta By H. Thoms (Znt anal Vhem,^ 35. 
464 ; from Pharm* Centr., 31, — ^If to a solution of cupric sulphate 

in 200,000 parts of water, which is too dilute to give a visible colora- 
tion with potassium ferrocyanide, potassium iodide is added, a yellow 
coloration is produced, becoming violet with starch paste. The latter 
coloration is visible even w ith 500,000 parts of water. M. J. S. 

Qttantitative Analysis by Electrolysis. By A. Culs&es (Ber., 
27, 2060 — 20blj. — ^A de<^cription is given, accompanied by planb 
and a sketch, of the manner in which the private laboratory, and 
a bench in the inoxganic laboratory, are fitted up for electrolysis 
at Aix-la-Chapelie. At the bench, 24 electrolyses can he simul- 
taneously caiTied out, and the current in each electrolytic cell can be 
measnrea by means of an ampere-meter common to the set. The usual 
method of measuiing the current with a gas voltameter before the elec- 
trolysis is commenced is very faulty. The author uses an amp^e-metw, 
which can be thrown into ciixmit during electrolysis by adjusting a 
copper bridging-wire between two mercury cups. When the measure- 
ment is ma&, the bridge is removed and connection made, so as to 
cut off tbe ampM*e-meter, but this time by means of a bridge having 
a resistance jnk equal to that of the meter ; the current in the circuit 
thus remains equal to that at the time of measurement. The curxmxs 
IB not quoted, bat the ^ current-density,” or the number of amp&rea 
per 100 sq. cm. of surface of the elootxwe. The solutions used were 
oomnxonly made by adding ammonium, or occasionally potassnun 
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oxalate to a solntion of the salt of the metal, some free oxalic aci I 
being also nsua It added. In the ca«e of antimimv, however, sodium 
snlpbide was added, and, in the ca^'C of ‘silver, potas'^iam cyanide. 
The deposits were deii‘-e and n»etallic. With lead, the tlcttrolytis 
was carried our in the presence of nitric acid only, an \ the deposit < f 
peroxide weighed as ^.neb. With maiiErime^-e. it wa'- done in the 
presence of ucctic acid onlv, and the pretipitate of peruxide was 
ignited and wti^rhed as Mn O4. In the case of mercury, tin, antimony, 
iMd, and mnniranesc, it was found expedient to use, not n pdishtd 
platinum dish, but one the sartnee of w hich had been made m«4it I y 
means c»f a ^and blast; the deposit often adhii’cd to this, wiien U 
would not atlhere to a smooth sniface. Behov are eriien detiilsof 
current-densiry in amperes, diffeience of p<»tential the electrodes iu 
volts, temperature, and duration of the electiolysL as employed m 
depositing various metals. 



Current-deuBity, 

aittpero^. 

1 

Diff of potential. 

1 toUm. 

1 

Temp. 

Time, 
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3—21 

Cnamxttia . .. . 


1 0--0-3 
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3— 3t 
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1 0-0-6 
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3-4 1 
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2 
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1 -5— 0-e 

1 S3-0 b3 

23- If* 

2-171 

Leaii 

* « « 

1 *63—1 -45 

2 3-2 4 

00— 0> 

1-li 

Alungancsc* . . . 

... 

0*3 

4-9-4 3 

30—0^ 
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SimikT details ate also pdven for the separaton of bad and copper, 
copper and iron, antimony from arsenic and from tin, copper from 
nickel and from cobalt, iron from alumintum and from chromium, 
and for the simultaneous deposition of iron and cobalt and of iron and 
nickel. The methods nsed are already well known. C. F. B. 

Colorimetric Sstiznaiion of Miniite Quantities of Iiead| 
Copper^ Tin, and Iron. By K K. Blcoln and H. H.vftry {Analy%i, 
19, Idl* — 17 i>), — The autbcis having tried the varioub processes m 
UhC for the colorinietne e^timation of traces ot these metals in m nerul 
waters, leunmades, <lc., came to the following conclu&ionb. 

That in determining traces of mitals b> toe hydrogen nnlphido 
process (compare Abstr , ii, 2+2, 5b9), it is, alnive tdi, nec^Baaiy 
to follow strictly the same order in the a<idit]on ot the i^eagents, a»d» 
as chv^ely as pf«sible, to use always the sau e quantity of the leagent, 
both m the actual experiment and in the preparation of the solution 
used for the comparative deremunation. Tw all the oonditions of 
expanment should be similnr; for instance, in ti sting a lemonade, the 
liquid for comparison should ountaiu the same aiuount of sugar, acid, 
ton. UTL u. 37 
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&c. Even tlie amotint of carbonic anhydride in effervescing beverages 
exercises a slight influence on the reaction. The authors promise 
further experiments and invite co-operation. L. be K. 

Estimation of Manganese^ Magnesitmi, Zinc, Cobalt, and 
Nickel by Classen's Oxalate Process. By G. Nass (^Zeit angir, 
1894, 501 — 508). — Classen recommends adding a solution of 
potassium oxalaAe in excess and then precipitating the metallic oxalate 
by boiling with excess of acetic acid. The precipitate is then washed 
■with a mixture of alcohol and acetic acid and at once ignited. The 
author, having tried the process with both potassium and ammonium 
oxalate, finds that it is perfectly useless for manganese, cobalt, and 
1 ickel, but that good results are obtained -with magnesium and zinc. 

L. T)E K. 

Estimation of Perrons Iron in Silicates. By J. H. Pkatt 
(Amer, J, Sci., [3], 48, 149 — 151). — The author dissolves the mineral 
in a boiling mixture of hydrofluoric and dilute sulphuric acids. 
To prevent oxidation, the solution is effected in a cnn*ent of carbonic 
anhydride. The apparatus used consists of a Hose’s ignition crncible, 
which must, however, be entirely made of platinum- After cooling, 
the liquid is transferred to a beaker or d‘sb, and titrated witl^per- 
manganate. The test analyses are very satisfactory. L."De"K. 

Separation of 'Bismuth, Zinc, and Nickel by Hydrogen Per- 
oxide. By P. Jannasch and B. Rose (Her., 27, 2227 — 2231; com- 
pare Abstr., 1892, 537; 1893, ii, 492; this vol., ii, 32, 71). — Bisranth 
may be separated from zinc or nickel by ponring a solution of the 
nitratfs of the mefals in 5 c.c. of nitric acid and 50 c.c. of water into 
a mixture of 25 c.c. of 3 — 4 per cent, hydrogen peroxide and 15 c.c. 
of concintrated ammonia. ITnder these circumstances, the bismuth 
is completely precipitated as the hydrated peroxide, which is then 
collected and washed, first with dilute ammonia, finally with cold 
water. Only traces of zinc or nickel are precipitated along with the 
bismuth, so that, unless exceptional accuracy is required, it is not 
necessary to redissolve tl>e precipitate and repeat the separation. 
The dried precipitate is removed from the filter paper, the latter 
carefully incinerated, and the ash treated with nitric acid; the preci- 
pitate is then added to the a‘5h, and the whole carefully heated, a plati- 
num crucible being used. The silica, which is usually present in 
l^ydrogen peroxide to the extent of about O’OOfi gram per 50 c.c., is 
precipitated along with the bismuth, and must be allowed for. 

The zinc or nickel is determined in the residue obtained by evapo- 
rating the filtrate after it has been caret nlly ignited to remove 
ammonium salts. 

The authors have found that ammonium persulphate may often be 
employed as a reagent instead of hydrogen peroxide, but that it is not 
so convenient. A. H. 

Bapid Detection of Tin. By G. DexigIs (J, Fharm.^ [5], 30, 
207 — 212). — Yarious oiganic compounds are capable of immedi- 
ately producing a blue colox*ation lu a solution of Bnlphomolybdic acid 
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(ammonium molybdate, 10 gi‘ams ; water, 100 c.c. ; pure sulphuri*' 
acid, 100 o.c,). Among inorganic compounds, bypoplioHp bites in hot 
solution, and hyposalphite'*, ferrous salts, capi*ous salts, and stannous 
salts, at the ordinary temperature, produce the blue colour immedi- 
ately. 

Notwithstanding the presence of these other reducing Agents iii a 
solution, tin may he rapidly detected by the following method. 
Several drops ot the suspected solution is placed on a piece of 
platinum with a drop of sulphuric acid, and a piece of zinc is brought 
in contact with the platinum underneath the surface of the liquid 
After a minute or two, the platinum is washed with water, 4 or 5 
drops of hydrochloric acid are di'opped upon the spot, and the liquid 
evaporated to dryness at a gentle heat. 8 or 4 drops of water are 
then added to the residue, left there for some seconds, and 1 or 2 
drops of the solution thus formed ib poured into 2 or 3 drops of the 
bulphomolybdio acidj an instantaneous blue coloiation indicates that 
tin must have been on the platinum, for, owing to the insolubility 
of cuprous chloride, this will not be dissolved by the watei*. 

In alloys, tin may be rapidly detected as follows. Some particles 
of the alloy are placed in a capsule with a dozen drops of hydi'o- 
chloric acid, which is then evaporated to dryness at a gentle 
heat. A few dixips of water is now placed on the residue, and 1 c.c. 
of a nearly boiling solution of oacotb6line is added. If tin be present , 
an amethyst colour is produced, which becomes blue with dkali in 
the absence of air, and gi*een in the presence of air. The cacotb61ine 
solution is prepai*ed by dissolving 0*5 gram of brucine in 5 c.c. of cold 
nitric acid in a flask, adding 260 o.^. of water, boiling for 10 to 15 
minutes, and making up the volume of the cooled liquid to 250 
If the tin is pi*esent in very small quantity, the amount of this 
reagent added should be limited to 4 or 5 drops ; ferrous and cuprous 
salts do not yield the reaction. One- twentieth of a milligram of tan 
can be detected in a drop of liquid by this test. 

Since metas tannic acid is readily reduced to tin in the presence of 
zinc and hydrochloric acid, it can be I’eadily identified by placing it 
on a sheet of zinc and moistening it with itydi^ochloric acid ; the spot 
of zinc, on which the tin has been thus deposited, may be dissolved 
in acid and the tin detected by the tests described above. 

A. G. li. 

Separation of Tin from Antimony. By Mbngin rend,y 

119 , 224 — 226). — The alloy containing tin and antimony is treated 
with nitric acid, which dissolves the other metals and convei*ts the 
tin and antimony into insoluble oxides, which are washed, heated, 
and weighed together. The oxides are then mixed with a plate or 
hall of tin and dilute hydrochloric acid, the liquid being gently heated 
for a few hours with occasional agitation. When all ti*ace of the 
oxides has disappeared, the reduced antimony is 'collected on a 
weighed filter, washed with water and alcohol, dried, and weighed. 
The tin oxide has been converted into soluble chloride. 

0. H. B. 

Eeduotioai of Vanadio acid by Tartaric acid aad its TOtra- 
tioan in A l kaline SoIntioxL with Iodine. By P. E. Bkownino (Z&iL 
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anorg. Ohem^ 7, 158 — 160). — The solntion of van idle acid iq hoiled 
•with an excess of tartaric acid nntil it acquires a beautiful blue 
colour; it is then Tnixed with excess of potassium hydrogen car- 
bonate, cooled, and treated with excess of standard iodine solution. 
When the blue coloration of vanalium tetroxide has disappeared, 
the excess of iodine is titrated with a solutiou ot arsenious acid until 
the colour of the iodine is just discharged, finally the blue coloration 
should be obtained when a few drops of iodine solution and starch 
are added. 

The results agree very well "with those obtained by reduction with 
sulphurous acid and titration with permanganate. E. 0. R. 

Analysis of Gold Ores. By S. Coitoit (/. Fharm., [5], 30, 
85 — 87). — 1 kilo., or more, of the ore is finely powdered, roasted at a 
dull red heat to expel sulphur and arsenic, and made into a cream with 
water ; 100 grams of mercury is added and the whole is shaken from 
time ■to time. After two days, 100 grams of potassium cyanide is 
added, and the intermittent shaking is continued for another two 
days. The mixture is dried, and the mercury, which now contains 
all the gold, is separated, partly directly and partly by washing, and 
the greater portion of the metal dissolved by nitric acid; the re- 
mainder is expelled by heat in an open crucible. The gold is thus 
left ready to be weighed. The process is capable of estimating 
anantities of gold, which cannot be determined by the usual lead assay. 

A. G. B. 

Modifications of Komijn’s ^ppsuratus for the Estimation of 
Dissolved Oxygen in Water. By J. C. Boot (Beo, Trav. Chim.^ 
13, 88 — 92 ; compare Romiju, this voL, ii, 28). — The apparatus is 
shown in Pig. 1. The flask A has a capacity of about 4 litres, and is 
fastened by bands of copper (0) to the leaden sinker B, which is 
moun-ted on a wooden plate V. The pipette H is attached -to A hy 
•the copper frame KL, has a three-way cock at F, and is connected by 
mb her tubing -to D, which is closed with a stopper attached to a 
string. The apparatus is lowered to the required depth, and the 
stopper removed from D, the flask and pipette quickly till with water, 
the air escaping by -the tube T. The water in the pipette is used to 
estimate the oxygen, that in the flask for the determination of the 
ammonia, Ac. Pig. 2 represents an improved form of pipette (H in 
Pig. 1). A and B are two three-way taps, the bulb C contains about 
10 C.C., its capacity between the fiducial marks M and IST being accu- 
rately determined, the tube R communicates at S with the sodium 
hyposulphite solution, the other tube is connected with a supply of 
hydrogen. The sodium hyposulphite solution is introduced hy taming 
the taps into the position shown in the figare. When the solution 
reaches the mark M, B is closed, and A is turned so that the bulb 
communicates -with the source of hydrogen, the pipette is then attached 
■to R and the solution allowed to flow through P, the liquid being 
afterwards drawn hack to the mark N. The iodine solution is intro- 
duced in a similar manner. 

This apparatus allows water to be obtained from any depth, in 
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Fi&. 1. 



Fig. 2. 



quantity sufficient to admit of the estimation of all the constitnects ; 
it is mnch easier to manipulate than Romijn’s, and the pipette, being 
free from adhering water and diet, ensures greater accuracy. 

J. B. T. 

Apparatus for Collectmg Samples of Water some Distance 
beneath, the Surface. By W. T. Bubgbss (Ohem. News^ 70, 54). — 
This appai*atns is for obtaining samples for bacteriological examina- 
tions. A partially exhausted glass tube, of C c.c. capacity, drawn 
out at the top to a narrow tube and at one point to a very fine capil- 
lary, is supported in a weighted wire holder and lowered into the 
water ; at any desired depth, a jerk of the wire by which the tube is 
lowered releases a spring attached to the holder, which, flying round, 
breaks off the tube at the capillary. The tube fills in a few seconds, 
and is then drawn up and sealed, D. A. L. 

Apparatus for the Extraction of Gases Dissolved in Water. 
By S. Haryby {Analyst^ 19, 121 — 123). — The apparatus consists of a 
globular, spindle-shaped glass vessel A, having two opposite taper- 
ing necks, 13 — 14 in. long between the two extremities, the globular 
ps^ being SJ or 3^ in. in diameter. The upper neck is somewhat 
enlarged, tapering gradually, the lower is narrow and cylindrical ; both 
end in a capillary bore bulbous at the end, to enable the rubber tubing 
to be securely affixed. The upper one has a short length of small- 
bore pressure tubing, securely tied and furnished with a screw clamp 
B. The apparatus is used as follows : — ^In the first place, the exact 

37—2 
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capacity from end to end is ascertained. It is then filled with 
sample of water, the clamp B is closed, and the vessel carefn 

fixed npright in a tin wat< 
bath 0, 6 in. in diameter i 
7 in. high, standing on legs 
12 in. high, and having an open- 
ing in the bottom closed by a 
perforated cork ; the latter is sc 
arranged that whilst the lowea 
stem of th e spindle projects 2 in 
below the bottom, the globnlai 
part is immersed in the bath 
The clamp is now opened 
and abont one-third of th< 
water allowed to run into j 
measnred vessel. This amonn 
dedncted from the total give, 
the amount experimented on 
The lower end of the spindh 
has now one end of a 2 ft 
piece of small-bore pressnr 
tubing slipped over it and se 
cured. This tubing has a mei 
cnry reservoir 1) at the othe 
end, and 11. 1 

supported. 

Mercury is now poured into the reservoir, the clamp B is again 
opened, and the air, together with any bubbles, dn’ven out, the water 
being allowed to follow to the upper end of the rubber tube B. After 
closing the clamp, a nitrometer having a bent capillary tube, P, aflixed 
to the beak, is filled with mercury, and this is forced to the end of the 
capillary tube, which is now thrust into the top of the rubber tubing 
and secured. The reservoir is lowered and the clamp cautiously opened 
in order to run a little mercury over sufficiently far to reach the lower 
end of the capillary tube. The clamp is now closed, the hath filled 
with cold water, and heat applied. To prevent the latter injuring 
the lower end of the spindle, a metal screen G is riveted c^n to the 
bottom of the hath so as to screen the glass fi-om the flame, and for 
tlie same reason the hole in the hath is at one side to allow snficient 
spacse for heating. 

Under the diminished pressure, the water in the globe soon boils 
vigorously and without bumping, and the expelled gases collect in the 
upper stem. After two hours, the reservoir may be raised, the clamp 
B opened, and the gases passed into the nitrometer, taking care not to 
admit any water. Th e clamp is again closed, the reservoir lowered, and 
the operation continued to collect any fui ther traces of gas. By raising 
the reservoir, any residual gas may be driven completely into the 
mtrometer, where it is subjected to measurement and absorption. 

L, DB K. 

liTtie B elation of Sa'*cliarimeter Degrees to Angnlar Degreea. 
By E. Rimbach (Ber., 27, 2282— 2285y--One scale division on the 
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Ventzke quarfz weds^e sacokarj meter is usually taken as equal to 
0 ' 3456 ® or 0 3465 *' of rotation for sodium light. The author has re- 
determined this ratio, and finds that it increases sUghtlv as the con- 
eontration of the sngar solution increases ; he uses, as the source of 
light, either an ordinary gaslight or an Auer lamp with a dichromate 
screen. !For cane sugar and glucose the mean value of the ratio is 
0*344 ; the ratio is practically the same for solutions of santonin in 
chloroform and of camphor in alcohol. W. J. P. 

Gravimetric Estimation of Sugar by Fehling's Solution, By 
0 . Killing (Zeit. angiD> OJiem,, 1894 , 431 — 433 ). — The author states 
that in the otherwise excellent process of Marcher and Allihn, every- 
thing depends on the quality of the asbestos used. As the peculiar 
kind recommended bids fair to become very scarce, or perhaps to 
altogether disappear from the market, the author has again taken to 
the old plan of collecting the cuprous oxide on a filter. The modus 
opernfidi is as follows. 

The filter containing the cuprous oxide is dried at 100®, the con- 
tents then transferred to a weighed dish, cooled in a desiccator, and 
weighed. The filter is now burned in a weighed porcelain crucible, 
ignited over the blow-pipe, and the cupric oxide finally weighed. 
The result will be, however, somewhat too high, as the filter paper 
always absorbs some copper from tbe Febliug's solution which wash- 
ing fails to remove. This quantity is, however, fairly constant, and 
may be once for all determined by a blank experiment. 

L. DB K. 

Estimation of Sugar by Pehling's Solution, By A. Praokr 
(Zeft angio. Ghem , 1894 , 520 — 521 ). — The author (see preceding 
abstract) prefers to operate as follows : — The cuprous oxide is col- 
lected ou a double filter, washed and dried. The precipitate is now 
as much as possible detached from the filter, and transferred to a piece 
of glazed paper. The filter is incinerated in a platinum crucible, and 
tbe ash well pressed with a platinum wire. The cuprous oxide is 
transferred to the crucible and the ignition continued over a small 
flame at first, actively stirring all the while. After heating the covered 
crucible with the full flame for a few minutes, it is cooled and weighed. 
The outer filler is ignited so as to estimate the amount of copper 
absorbed by the paper. L. DB K. 

Estimation of Sugars by Fermentation. By Lasch^ (Bted. 
Cmir,, 23 , 551 — 552 ; from JD. Bierbrauer, 21 , 1210 — 1218 ). — In the 
estimation of sugar with Fehling’s solution, high results may be 
obtained, owing k) tbe action of the Fehling’s solution on substmices 
which are not sugars. It is, moreover, sometimes desirable to esti- 
mate single sugars. It is therefore proposed to employ certain forms 
of yeast which ferment one or more sugars. By fermentingi for 
instance, wort (500 c.o.) with Saaz yeast (2 5 grams), the amount of 
maltose, dextrose, and saccharose can be determined, Saaz yeast 
being unable to ferment tbe substances known as maJtode3E;trin, or 
isomalto^e. If instead of Saaz yeast, Baerharompoes aptculatm is 
* employed, the amount of dextrose alone is obtained. 
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In carrying ont investigations of tliis kind, it is necessary to know 
tke properties o£ tbe various yeasts : that Saccliaromyces apimlafns 
will only ferment sugars like dextrose; Saccliaromyces Joerg&nseniiy 
dextrose and saccharose ; Saaz yeast, dextrose, saccharose, and maltose ; 
and thau Frohnberg yeast decomposes all those sugars and isomaltose 
as well. Saccharomyces KepJdr may be employed for the estimation 
of lactose. N. H. M. 

Examinatioix of Urine for Small Quantities of Sugar. By 
A. H. Allen (Analyst, 19, 178 — 184). — To detect small quantities of 
sugar in urine, the author operates as follows : — 7 to 8 c.c. of the 
sample is heated to boiling in a test-tube, and 6 c.c. of solution of 
copper sulphate — as used to make Behling’s solution — is added. This 
precipitates neai*ly all the uric acid, xanthine, hypoxanthine, phos- 
phates, &c. When nearly cold, 1 to 2 c.c. of a saturated solution 
of sodium acetate is added, which will render the precipitation 
complete. After filtering, 5 c.c. of the nsnal alkaline tartrate mix- 
tnre is next added, and the mixture boiled for 15 to 20 secs. In the 
presence of more than 0*25 per cent, of sugar, separation of cuprous 
oxide occurs before the boiling point is readied, but with smaller 
proportions precipitation takes place during the cooling of the solu- 
tion, which becomes greenish, opaque, and suddenly deposits cuprous 
oxide as a fine orange-yellow precipitate. The best qualitative test 
for traces of sugar is, however, the well-known reaction with phenyl- 
hydrazine, L. DE K. 

Beactions of Normal aud Basic Lead Acetates with Sodium 
Carbonate, Sulphate, and Phosphate. By A. Bornteaeuer 
(Zeit angw. Gliem., 1894!, 4J54 — 460). — ^If normal lead acetate is 
cautiously precipitated with sodium carbonate, the filtrate is dis- 
tinctly acid to delicate litmus paper ; but the author finds this to be 
due to carbonic and not to acetic acid. The filtrate also contains a 
little lead, which will, however, not be the case if the acetate has 
been precipitated with an excess of sodium carbonate. 

If normal lead acetate, which always has a slightly acid reaction, is 
mixed with sodium sulphate, a neutral filtrate is obtained. The end 
of the reaction is not so marked as with sodium carbonate, and it is 
therefore difficult to avoid excess of the reagent. A large excess 
of the latter seems necessary for the complete precipitation of the 
lead. 

Although lead acetate has hut a feebly acid reaction, and sodium 
dihydrogen phosphate a decidedly alkaline one, the two salts when 
mixed in equivalent proportions give a strongly acid filtrate which 
contains only traces of lead and phosphoric acid. If a slight excess 
of sodium phosphate is used, a filtrate free from lead is obtained. 

When basic lead acetate and sodium carbonate are mixed, a neutral 
filtrate is obtained which contains traces of lead if no excess of the 
reagent has been added ; traces of lead wiU, however, reappear on 
ad-ding a large excess of the same. 

From basic lead acetate and sodium sulphate, a neutral filtrate is 
obtained containing a small quantity of lead ; this may, however. 
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be reduced to a mere trace by usini^ a fairly large excess of the re- 
agent, and allowing this to act for 24 hours. 

JBVom basic lead acetate and disodium hydrogen phosphate, an acid 
filtrate is obtained, which will be free from lead if the phosphate be 
added in large excess and allowed to act for some 24 hours. 

L. DE K. 


Reactions of Normal and Basic Lead Acetates with Sodiozn 
Carbonate, Sulphate, or Phosphate in the presence of Invert 
Sugar. By A. Borntraeger (Z^t <mgw. 1894, 621 — 528). — 

The author (see preceding abstract) has tried the reaction of normal 
and basic lead acetates with sodium carbonate, sulphate, and phos- 
phate in the presence of invert sugar. 

Sodium carbonate added in equivalent proportion does not com- 
pletely precipitate the lead acetate. On adding an excess, part of 
the precipitate redissolves, but it gradually reprecipitates to a certain 
extent. The solubility is, however, not due to the invert sugar as 
such, but only to the levulose it contains, as dextrose has no solvent 
action. 

Sodium sulphate, added in moderate excess only, leaves a trace of 
lead in solution, but a larger quantity precipitates the lead as com- 
pletely as in the absence of invert sngar, 

Disodium hydrogen phosphate also precipitates the lead com- 
pletely. 

Sodium carbonate added to a solution of basic lead acetate does not 
completely precipitate the lead, whilst an excess actually redissolves 
some of the precipitate; this, however, is reprecipitated to a certain 
extent after some time. 

Sodium sulphate when added either in great or small excess does 
not completely precipitate the lead even on long standing. 

Disodium hydrogen phosphate completely removes the lead from 
the sugar solution. L. de K. 

Reaetioxi for Aldehydes : Differentiation of Aldoses and 
Ketoses. By A. Villibrs and M. Fayollb {Oompt rend,, 119, 75 — 
77). — Carefully puiified acetone has no action on a solution of 
magenta decolorised by sulphurous acid, but the removal of the 
last traces of aldehyde is extremely difficult. It follows that this 
reagent can be used for the detection of aldehydes in acetone ; it 
should be pre paired without excess of sulphurous acid, and the ev 
periments should be made in closed tubes. Methyl ethyl ketone 
gives no coloration with the reagent, but it is desirable that a large 
number of other carefully purified ketones should be examined. 

The reagent can also be employed to distingnish between aldoses 
and ketoses Glucose, invert sugar, and galactose produce a colora- 
tion as intense as with ordinary aldehyde, but levulose and sorbitol 

f ive no reaction. About 1 gram of sugar should be added to 10 or 
2 c.c. of the reagent, which should be free from acid, since the 
latter interferes with the reaction. 

Saccharose, maltose, and lactose give no coloration, but after 
several days, a coloration appears, probably in consequence of a 
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decomposition in presence of water with, formation of aldelavdic 
glucoses. C. H. B. 

Valenta’s Acetic acid Test. By W. Chattawat, T. H. Pear- 
main, and C. Q*. Moor {Analyst, 19, 147 — 150). — The antliors have 
adopted the following method : — A shorfc and somewhat thick test 
tube of about 4 in. X |in., into which a well-fitting stopper has been 
ground, is chosen ; 2*75 grams of the fat is then weighed into the 
tube, and 3 c.o. of acetic acid of exactly 99*5 per cent, strencth is 
measured from a burette, and added to the fat. The tube is then 
stoppered and placed in a beaker of waimi water, increasing the heat 
until, after shaking, the contents become quite clear. The source of 
heat is then removed, and the tube is so placed that it is in the centre 
of the heaker ; the whole is then allowed to rest until the change from 
transparency to turbidity occurs, when the temperature is observed 
bv uie ins of a tbormorneter which has been previously attached to 
the test tube by a rubber band. The change is very well marked. 
It is of the utmost importance that the fat or oil — olive oil, for 
instance — should be entirely free from water. The fat should also 
not have been subjected to any over-heatiug. 

The authoi's have tabulated the results of their experiments with 
a large number of oils and fats. As legards butter, figures varying 
from 39 — 29® were obtained, whilst “ margarine ’’ gave 97 — 94®. The 
test seems most useful when applied to battei*B, margaiines, or mix- 
tures of the two. L. DE K. 

Turbidity Temperature of Oils and Pats with Glacial 
Acetic acid. By E. W. T. Jones {A'tialybt, 19, 151 — 156). — The 
author (see preceding abstract) having noticed that even the presence 
of 0*2 per cent, of water in the acetic acid makes a serious difference 
in the turbidity temperature, proposes to check the acid with noitnal 
butter fat. To the best glacial acetic acid, water is carefully added 
until the tnrhidity temperature with the normal butter fat comes 
exactly at 60® ; the acid is then reserved for the testing. 

It is also most important that the relative proportions of acid and 
fat should be strictly adhered to. The author uses special pipettes, a 
narrow one holding 3 grams of water at 15*, 5* for the acid, and wider 
ones, with wider orifices, delivering 3 grams of water for the fat. All 
oils or fats are measured at 50°. L. be K. 

Stable Form of Hiibrs Iodine Solution. By P. Welmans 
(JZeit cmcbL. Ghem,, 35, 467 ; from Fharm. 38, 220). — For pre- 

paring the solution of iodine with mercuric chloride, a mixture of 
acetic acid with an equal volume of ethylio ether or ethylic acetate 
is used. The solution is fit for use immediately, aud retains its 
strength for a long time. M, J. S. 

Analjrtioal Constants of Seed Oa. By A, 0. Oharman and 
J. F. Bolpb {Ohem, News, 70, 1 — 2). — The authors have tabulated 
some analytical data for seal oil. Six samples (also a sample of 
blown oil) which were undoubtedly genuine were tested for specific 
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pfravity, insoluble fatty acids, melting points of the same, iodine and 
bromine absorptions, total acidity number, saponification equivalent, 
free (oleic) acid, and the “ Reichert ** figure. The processes are fully 
described, but present no novel features. The lighter coloured speci- 
mens were fairly constant as regards specific gravity (0*925 — 0*926) 
and the melting point (22 — 28®) of their insoluble acids. The other 
figures show groat variation. . L. ue K. 

Microchemical Examination of Quinine. By H. Behekns 
(B ee. Trav. Ghim., 13, 1 — 12). — In this paper, the author describes 
the microchemical reactions of the cinchona alkaloids, quinine, 
cinchonine, quinidine, and cinchonidine, and describes a method by 
which small qnantities of the last three may be readily detected in 
commercial samples of quinine. The paper does not admit of being 
shortly abstracted, and, for the details, r^erence must, therefore, be 
made to the original. H. Q-. 0. 

Estimation of the Alkaloids in Strychnos Seeds. By C. C. 
Keller (Zeit. anal. Gliem., 35, 491—498; iromApoth Zeit, 8, 542). 
— Fifteen grama of the powdered substance is freed from fat by 
washing with ether in a tube plugged with cotton wool. The 
ethereal extract, amounting to 100 c.c., contains some alkaloid, which 
must be recovered by shaking it with 15 c.c. of N/30 hydrochloric 
acid and washing out the acid with 10 c.o. of water. The exhausted 
residue is transferred to a vessel of 250 c.c. ; ether is added until the 
whole amount present is 100 grams, 50 grams of chloroform, and 
10 grams of 10 per cent, ammonia solution aie added, and the whole 
is shaken for half an hour. The acid solution is then added aiid 
again well shaken. When separation is complete, the ether chloro- 
form solution is filtered, and 100 grams of it is evaporated in a tared 
conical flask. The residue is fi^ed from chloroform, which it obsti- 
nately retains, by repeated evaporation with absolute alcohol, then 
dried at 95 — 100® and weighed. The purity of the alkaloid may be 
verified by titration with iodoeosin as indicator. The proportion of 
chloroform to ether must be accurately observed. M. J. S. 

Assay of “Cortex Granati” By W. Stoedee (Ghem. Gentr,, 
1894, i, 6u6; from Ned. Tydechr. Fharm.^ 6, 39 — 44). — Gehe has 
stated that cortex granati only contains about 0*3 per cent, of alka- 
loids. The author, however, has gendraliy fottnd 1 per cent., but in 
the root bark only, the other varieties yielding much less. Gehe’s 
process of extracting the bark with a mixture of ether, chloroform, 
and ammonia, dissolving the crude alkaloids in excess of standard 
sulphuric acid, and titrating back with an alkali is, however, quite 
trustworthy. L. JDB K. 

Analysis of Malt. By T. Orossmai^ (J. Amer. Ghem. 8oc.^ 16, 
[8J, 559 — 565). — The author takes exception to some stHtemems 
made by Miller on the analysis of malt (this vol., ii, 371). According 
to this chemist, the most important points from a brewer’s view, 
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are: moistnre, extract, diastatio power, and acidity. Tbe author 
observes that these factors do not tell bz’ewers of English beers 
much, although they may be useful to those who brew Gorman beer; 
but when taken in conjunction with ready-formed sugars soluble in 
water, the uncoagulable proteids, free maltose, maltodextrin, or 
dextrin and unmodified starch, the results give information of the 
greatest possible value. The moisture should be about 1 per cent., 
3 per cent, being regarded with suspicion. The extract is usually 
determined in England by Heron's method (J, 8oo. Ghem, Ind,^ 7, 
259 — 276), and this has always given the author the greatest satis- 
faction. The diastatic capacity is best determined by Lintner’s pro- 
cess, but is not of much use unless the condition of the starch is 
known. The amount of ready-formed sugars should not exceed 
17 per cent , calculated on the malt; it bears a relation to the pro- 
portion of soluble uncoagulable proteids, which, according to Moritz, 
is represented by the factor 6 3. 

After calling attention to the great importance of the estimation of 
free maltuse and maltodextrin, the author gi^es his own process for 
the estimation of the unmodified starch (“ steeliness”). Eitty grams 
of malt is mashed as usual, then boiled vigorously for one hour, 
and then cooled to 150° F. ; 50 c o. of a cold-water extract (prepared 
by soaking 50 grams of ground malt for fom* hours in 500 c.o. of water) 
is now added, and the mash kept at 160° F. for one hour longer. It is 
then cooled down and made up to 815 c.c. The gravity is taken, 
allowance being made for the gravity caused by the cold-water extract. 
The diifference in solid matter between boiled mash and mash gives 
tbe amount of numodified starch, which shonld not exceed 7 per cent. 

L. UE K, 

Estimation of BiUmbin in Bile, By A. Jollbs (Ffluger's 
An7^^c, 67, 1 — 57). — See this vol., ii, 466. 
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A. 

Absorption spectra of solutions ot 
cbromoxalates of the blue series, 
li. 129. 

Accnaphtbene,aoidimetric estimation of, 
ii, 334. 

Acenaphthylene, action of uitrosyl 
chloride on, Tba^s., 827. 

colour of, Bboc., 1898, 206; 

i, 43. 

constitution of, i, Bboo., 1898, 

207. 

Acetal, ohlor-, preparation of, i, 483. 

— diohlor-, condensation of, with 
hydrocarbons, i, 620. 

preparation of, i, 484. 

Acetaldehyde, action of diazobenzenc 
on, i, 183. 

amido-, i, 168. 

polyineride of, and its salts, 

i, 169. 

ohlor-, preparation of, i, 486. 

condensation of, with jS-hydroxy- 

a-naphthaquinone, Tbaits., 82. 

polymeric modiBoations of, i, 168. 

Acetaldehydine, i, 628. 

Awtaldoxime, action of acetic anhy- 
dride on the isomerio forms of, 
Tbah^b., 213, 215. 

action of phospboruspentachloride 

on the isomerio forms of, Tbaijs., 
216, 218. 

action of phosphorus trichloride 

on the isomerio forms of, Tbans., 

220 . 

— - isomerio forms of, Tbaks., 209. 

Aeetalyldimethylhydrazonium salts, 
1,684 

Aoetalylpheaiylseimioarbazide, i, 584. 


Acetalylphenjlthiosemiearbazido, 

i, 169. 

constitution of, i, 684. 

Acetamide, action of phosphorus peuta- 
ohloride on, Teaxs., 219. 

tribrom-, i, 562. 

Aoetamidobenzile, i, 136. 
Acetamidopbenylurethone, i, 236. 
Acetanilide, action of concentrated 
sulphuric acid on, i, 672. 

action of uitrosyl chloride on, 

Bboo., 1894, 60. 

altoloid-like reactions of, ii, 403. 

• compound of, with aluminium 

chloride, i, 686. 

detection of, in phenacetin, 

ii, 432. 

2 : 3-Acetanilidonaphthoio acid, i, 41. 
Acetates of feeble bases, cryoscopic 

behayiour of, i, 226. 

Acetic acid, afBuity constants of thio- 
derivatives of, i, 325. 

brom-, magnetic rotation of, 

Tbaxs., 406, 408, 423. 

■ — ohlor-, magnetic rotation of, 

Tbaxs., 403, 4i21. 

— dibrom-, magnetic rotation 

of, Traxb., 406, 408, 425. 

dielilor-, action of ammonium 

hydroBulphide on, i, 491. 

action of ammonium 

sulphide on, i, 402. 

electrical conduotiiity 

of, ii, 376. 

magnetic rotations of, 

Q?baxb., 405, 414, 422. 

dissociation constant of, 

ii,182. 

— heat of combustion of, 

1,225. 
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Acetic acid, magnelic rotation of, 
Tbans., 405, 414, 421. 

oxidation of, i, 491. 

— tribrom-, magnetic rotation 

of, TaAiETS., 406, 426. 

tnchlor-, electrical conduc- 
tivity of, li, 876. 

magnetic rotation of, 

Teak'S., 405, 414, 422. 

Acetic anbyd-iide, magnetic rotation of, 
Teaks., 821. 

Acetic chloride, action of, on silver 
nitrate, Psoc., 1893, 256. 
Acetoacetaldehyde, action of phenyl- 
hydrazine on, i, 345. 

Acetoacetanilide, i, 371. 

dioxinie of, i, 371. 

ketoplienylhvdrazone of, i, 371. 

oxime of, i, 371. 

pbenylhydrazone of, i, 371. 

Acetokcetic acid and its derivatives, 
constitution of, ii, 433. 

Acetobutyric acid, y-isonitroso-, i, 228. 
Acetocatecbol, i, 506. 

derivatives of, i, 234. 

Acetocatechone, i, 74. 

brom-, ^ 74. 

chlor-, i, 74. 

Acetoformaldoxime, Peoc., X894, 67- 
Acetohydrastine, i, 390. 
Acetonaphtlialidesalphonic acid, 1 : 4- 
amido, i, 40. 

Acetone, action of nitric acid on, 
i, 816. 

— action of sodium on, i, 65, 

— — action of thionyl chloride on, 

i, 696. 

— alcohol produced by the action of 
fonnaldehyde on, i, 358. 

— amido-, derivatives of, i, 355. 

— oblor- and pentachlor-, i, 490. 

— clilorination of, i, 490. 

condensation of isovalemldehyde 

with, i, 224. 

detection of aldehydes in, 

ii, 489. 

diamido-, derivatives of, i, 355. 

— — estimation of, in nrine, ii, 370. 

oxidation of, by nitric acid, 

i, 109. 

tetriodo-, i, 67. 

Acetonedicarboxylic acid, action of di- 
azobenzene on, i, 184. 

action of iodic acid on, i, 67. 

Acetonediphthalamio acid, i, 356. 
Acetoneo]^ic acid, action of phenyl- 
hydrazine on, i, 345. 
Acetonesexnicarbazide, i, 165. 
Aceto-jp-nitranilide, triohlor-, i, 363. 
Acetonitrile, amide-, i, 162. 

compound of, with sulphuric an- 
hydride, i, 89. 
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Acetonitrile, imido-, i, 267. 

nitrUo-, i, 267. 

tribrom-, i, 562. 

trichlor-, polymeric, deHvatives of, 

i, 662. 

Acetonitriles, i, 448. 

Acetonyleugenol, i, 579. 
Acetonylisoeugenoi, i, 579. 
Acetophenone, action of nitric acid on, 
i, 316. 

f»-amido-, i, 521. 

picrate, i, 120. 

Acetophenone-alcohol, urelde of, i, 241. 
Acetophenonevanillic acid, i, 578. 
Acetophenonevanillin, i, 578. 
Acetopiperiaine, i, 617. 

Acetopjro^llol, chlor-, condensation of 
with' amines, i, 505. 

derivatives of, i, 234. 

Aceto-^-toluidme, compound of, with 
aluminium chloride, i, 586. 
Acetovanillone, i, 542. 
Acetovanillonehydrazone, i, 542. 
Aoetoxime, action of thionyl chloride 
on, i, 596. 

dinitrophenyl ether, i, 461. 

2 : 3-Acetoxynaphthoic acid, i, 605. 
Acetyl, magnetic rotation of compounds 
supposed to contain, Tbans., 8L5. 
Acetylacetone, action of sulphur chloride 
on, i, 209, 647. 

-I — condensation of hydrazine with, 
i, 546. 

— — constitution of, ii, 434. 

derivatives of, i, 109, 

dithio-, i, 209, 648. 

— magnetic rotation of a mixture 
of, with acetic anhydride, Teaks., 
824. 

nitroso-, i, 110. 

— thio-, i, 647. 

trithio-, i, 548. 

Acetylacetonecarbamide, i. 111. 
Acetylacetonethiocarbamide, i, 111. 
Acet}lacetovanillone, i, 542. 
Acetyl-o-amido-w-chlorocinnamene, 

i, 130. ^ 

Acetylamido-d-cocaine, i, 668. 
o-Acetylamidodiphenyl, i, 639. 
Acetylamidodipheuylcarbamide, i, 96. 
Acetylamidoplienyloarbamide, i, 236. 
Acetylamidophen^lenediamine sul- 
phate, i, 236. 

Acetylamidrazone, i, 23, 98. 
Aoetyl-a-benzoldoxime, crystallisation 
of, Psoo., 1898, 255. 
Acefylbenzeneazo-yj-cresol, jp-ohlor-, 
Peoc., 1894, 119, 

Acctylbenzene-j8-azo-a-naphthol, and its 
dibromo-derivative, Teaks., 840. 
Aoetylbenzoic acid, i, 590. 
Acelylbenzoylacetone, i, 32. 
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Aeetylbenzoylacetoncguauidiiio, i, 112. 
Acelylbenzoylaconine, Tr^lNS., 291. 
Acetylbenzoylaniidrazone, i, 99. 
a-Acotylbenzoyl-jS-benzoylpropylene, 
i, 31. 

a-Aocfcylbenzoyl-i8-3iydroxypropylene, 
i, 31. 

Acetylbenzyl-a-diplienylsemicarbazide, 
i, 411. 

a^-Acetylbenzylbydroxylamine, i, 24. 
iSjd-AcetylbenzylliydroxylaTOine, i, 24. 
Acotylbenzylsalicylniaide, i, 27. 
Acetylebiteuime, i, 152. 

Acelylclirysm methyl ether, i, 93. 
Aoetyldibromotoluidiiie, i, 180. 
Acetyl-o-a-dicyano-^-hydroxystilbene, 
i, 279. 

Acetyldihydroanthrol, i, 140. 

Acetyldihy dro-a -naphthinoline, 
i, 627. 

Acotyl-ocy-diietohydrindene, i, 194. 
AcetyldiphenylisocUbydrotctrazine, 
i, 387. 

Acetyl- a-diphenylsemicarbazide, i, 411. 
Acetyl-jS-diphenylaetnicarbazide, i, 411. 
Acetyl-a-diphenylthiosemicarbazide, 
i, 411. 

Acetyldiphenyltriazole, i. 386. ^ 
Acetylene, metallic deriyativea of, 
Traks., 264; i, 61. 

— oxidation of, m presence of pal- 
ladium asbestos, u, 294. 

— - reactions of, ii, 367. 
AcetylethylaJizarin, TitAifS., 186. 
Acetyl-a-ethylbenzoylformoln, i, 287, 
Acetyl-B-ethylbenzoylformoin, i, 286. 
Acotylethyltriinethylaiumonium plnti- 
noebdoride, i, 437. 

Aoet^Iglyoxalanilidediphenylhydrazone, 

Aoetylgiyoxalanilidcoximephenylhydra- 
zone, 1 , 872. 

Acotylglyoxalanilidephenylhydrazonc- 
oxisie, i, 372. 

2-Aoetylho33iopyrrolme, i, 110, 
Aoetylhydxastolactone, i, 389. 

A<^M : 4'-hydroxyainidodiphenyl, 

Ao^liridie acid, i, 48. 

Aoed^lirigenin, i, 47. 
Aoetyllevoglncoean, i, 564 l 
A cel^limdelc anhydride, rotatoiy power 
of,ii.485. 

Aceiyl-jS-inebbylhenzoylfonaoIn, i, 287. 
AcetylmethylpnxpxgKixanthin, l^ujErs., 
184. 

l-Aoelyl-2-methylpyrro3idone, i, 617. 
Acetylmndo acid, i, 16. 
Acetyl-a-naphtbaleneazo-jS-na^thol, 
888 . 

Aaeftyl-^-naphilia3«Reazo-^-naph 

Tsasb.,886, 


Acotyl-wi-nitrobenzcneazo-p-crcsol, 
Tr^s^s., 838. 

Acetylnormethylopiazone, i, 429. 
AcotyloxaniHdc, i, 513. 
Acetyl-p-pbenylenediamino hydrochlor- 
ide, i, 280. 

Aoctyl-o-phcnylothylainine, i, 679. 
Acetylphenylhydrazine, i, 184. 

unsyinmetrical, i, 468. 

/A-Acetylphenyl-flfjp-tolylformazylliy- 
drido, i, 458. 

AcetylphjUotaonin, i, 342. 
Acetylpieraeonitine, i, 308. 

I Aeotylrubiadin, Trans., 184, 

, Acetylscoparin, i, 642. 
Acetylsnlphacetamidinic acid, i, 90. 

I A^'-Aoetyltetrahydro-a-naphthino- 
lino, i, 627. 

i Acetyl-o-toluidi<^, chlor-, if 494,* 
Acetyl-p-toluidide, chlor-, i, 494. 
Aoetyl-p-tolylnitrosamine, i, 282, 
7i-Acetyl-jp-tolyl-a-phenylfonnazylhy- 
dride, i, 458. 

Acetyltrihydroxyanthraquinone, i, 533. 
Acetyltrimethylbrazilin, i, 341. 
l-Acetyl-3 : 4 : 4-trimetln Ipyrazolone, 

i, 622. 

Achroodextrm, i, 6. 

Acid, 0 1040 ( 5 , obtained by tbe oxidation 
of tartaric acid in presence of iron, 
Trans., 890. 

Acid, C8 Hi 20(, derived from camphoric 
acid, 1 , 615. 

Acid, 0801404, derived from camphoric 
acid, i, 615. 

Acid, C80isO3, from the oxidation of 
camphoric acid, i, 615. 

Acid chlorides and nitrates, interaction 
of; Prog., 1803« 256. 

Acid from beuzoldebyde and ethylic 
succinate, i, 594. 

from tolualloxazine, i, 625. 

in protozoan digestion, ii, 366. 

nitrogenous, in beet juice, i, 115. 

Acidimetrv, borax as a basis for, ^ 27. 
Acidify of tho stomach, estimation of, 

ii, 424. ^ 

Acids, action of, on glass, ii, 48. 

action of salts on, ii, 83. 

affinity coefficients of, ii, 230. 

idlo-, formation of, i, 173. 

amido-, action of phenylic iso- 
cyanate on, i, 382. 

amido-, estimation of, ii, 246. 

— — obtained by the breaking 

down of vegetable protelds, i, 671. 

— thennal changes in the for^ 

mation of, ii, 840, 

and amines, physical properties of 

mixtures ii, 5. 
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Acids and bases, Yolumo changes of, on 
neutralisation, ii, 409. 

aromatic, formation of ethereal 

salts of, i, 243. 

— law of etherification of, i, 463, 

464. 

— bibaaie, action of aromatic ortho- 
diamines on some anhydrides of, 
i, 376. 

guanidine deriyatiyes of, i, 7, 

164. 

dicarboxylic, action of ethylenedi- 

amine on, i, 490. 

different, action of, on gastric di- 
gestion, ii, 463. 

— dimolecular, constitution of di- 
cyanides of, i, 14. 

fatty, heat of comhustion of, i, 224. 

nitrogen dcrivatiyes of the 

liighcr, i, 60. 

— — normal, boiling points of, 

Teans., 729. 

boiling points of ethereal 

salts of, TEAys., 723. 

— — - oxidation of, i, 481. 

volatile, separation of, i, 12. 

free, estimation of, in salts of the 

heaxj metals, li, 215. 

from benzoylacetonodicyanhydrin, 

i, 465. 

inorganic, complex, ii, 192, 238, 

314, 384. 

magnetic rotation of, in different 

solvents, ii, 77. 

mineral, in yinegar, rosaniline hy- 
drochloride as a reagent for the de- 
tection of, ii, 219. 

— monobasic, condensation products 
of, with resorcinol, i, 120. 

new methods of determining the 

relative ofSnitics of, ii, 347. 

obtained by tho oxidation of car- 

vole, i, 421, 

— — organic, detection of free mineral 
acids in, ii, 251. 

electrical conducfcivitjfr of salts 

of, in presence of boric acid, li, 130 l 

electrolysis of salts of, i, 228. 

polybasic, affinities of, TaAys., 

1024. 

unsatiu»ted, action of ethereal di- 
azoacetates on ethereal salts of,i, 346, 
347. 

weak, affinity constants of, ii, 873. 

a-Acidylphenylbydrazines, action of 
cytmogen on, i, 512. 

Aconine, i, 308. 

action of heat on, Teaws,, 181, 

formula of, Teaks., 292. 

Aconite alkaloids, Teaks., 174, 176, 290. 
Aoonitic acid, formation of pyrroline 
derivatives from, Teaks*, 9. 
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Aconitine, i, 263, 308. 

action of iodine and methylio 

iodide on, Psoo., 1884, 96. * 

action of water on, i, 263. 

and some of its derivatives, effect 

of heat on, Teaks., 176. 

* conversion of, into ^saeonitinej 

Teaks., 290. 

formula of, i, 263. 

hydrolysis of, Teaks., 290. 

iodo-, Peoc., 1894, 97. 

periodide, Peoc., 1894, 96.' 

salts, action of heat on, Tea^?s., 

181. 

Acridine, symmetrical diamido-, i, .^98. 
Acridine-series, synthesis in the, i,200. 
Acridone, symmetrical diamido-, i, 598* 
Acroalbumoses, ii, 108. 

Acrylic acid, ketones from, i, 30. 
Actinolite magnetite schists in klinne- 
sota, ii, 20. 

Adenine, derivatives of, i, 212. 

Adenylic acid, hydrolytsis of, i, 631. 
Adipic acid, homologues of. Teaks., 
995. 

Adonitoldiformacetal, i, 488. 

.^sculin, sugar from, i, 340. 

JSseultts J^ipjpoeastanum, yellow colour- 
ing matter from the leaves of, 

i, 399. 

Affinity-coefficients of acids, ii, 230* 

of organic bases, ii, 329, 330. 

constants of weak acids, ii, 378. ^ 

of some insoluble mineral bases, 

ii, 229. 

Agitator, mechanical, i^ 379. 

Anr, liquid, refractive index of, ii, 87. 

normal, weight of a litre of, 

ii,81. 

Air-bladder of fishes, gases in tho, 
ii, 144. 

Air-pump, continuous automatic mor-. 
cury, u, 319. 

Albumin, crystallised and ash free, 

i, 480, 

detection of, in urine, ii, 167, 172. 

egg-, crystallisation of, i, 309. 

— — oxidation of, i, 479. 

' — peptone salts of, i, 559.‘ 

estimation of, ii, 172. 

estimation of, by Mehu^s piroccss, 

ii, 432. 

— of white of egg, i, 214, 480, ‘ 

vegetable, constitution of, i, 215. ' 

.Ubuminous-p^ostitis, liquid fbrmed 

in, ii, 199. ' 

Albnmin-peptone, i, 600. ^ ^ 

Albumone, i, 480. 

Albumose commercial peptoxije, 

i,216. ^ 

— from egg albumin, i, 21A ’ 
Alcaptonuria, ii, 23. 
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Alcoliol. See etliyllc alcohol. 

Alcohol from acetone and formaldehyde, 
i, 353. 

from menthonylamine, i, 338. 

secondaiy, from nitrosomenthene, 

i, 468. 

Alcoholimetry by weight, ii, 163. 
Alcohols, glucosides of, i, 3. 

* polyhydric, compounds of form- 

aldehyde with, t 438. 

— — synthesised from aldehydes 
and ketones by means of formalde- 
hyde, i, 353. 

— polyvalent, compounds of, with 
benzaldehyde, i, 395. 

• unsaturated, synthesis of, i, 668. 

Aldehyde from oil of lemon gross, i, 401. 
Aldehyde. See acetaldehyde. 
AldehydecolUdin^ action of chloral on, 

i,208. 

Aldehydes, action of nitric acid on, i, 316. 

— action of, on nitroso-derivatives, 
i, 281. 

— aliphatic, oxidation of, by nitric 
acid, i, 108. 

— aromatic, action of pnra-substituted 
anilines on, i, 261. 

— condensation of, with cyan- 

acetio acid, i, 32. 

— benzenoid, condensation products 
of, Tbaits., 191. 

— colour reactions of, with amines 
without addition of acids, ii. 210. 

compounds of cyanides with, i, 488. 

condensation of, with j9-hydroxy-a- 

nophthaquinone, Tba^s., 76. 

— - condensation of, with a-naplitha- 
quinol and a-naphthaquinone, i, 467. 
hydrazine as a test for, ii, 72. 

— normal, boihng points of, TBA:srs., 
784. 

reaction for, ii, 4S9. 

— specific reaction for, i, 261, 632. 

— synthesis of polyhydric alcohols 
from, i, 353. 

— thio-, i, 128. 

conversion of, into stilbeno- 

derivatlreB, i, 128. 
6-AlddlaydQ^romncic acid, i, 442. 
Aldolea^de, i, 414. 
AldoXephenylhydrazide, i, 414. 

Aldoses, detection of, in presence of 
ketoses, ii, 489. 

ai-Aldoxime ethers, action of phenylthio- 
oarbimide on, i, 511. 
;3-Aldoximeacetic amd, pyrazolone from, 
i, 385. 

Aldoximes, formation of, by the reduc- 
tion of aliphatic nitro-compounds, 
Pboo., 1894, 138. 

—— — perafiSnic, isomeiiam of the, 
OTbasb., 206. 


Aldoiimes, the solid state ot, i, 77. 

velocity of transformation of, into 

acid nitriles, i, 330. 

Alexondrolite, ii, 322. 

Algee, absorption of nitrogen by, 
ii, 110. 

and other marine plants of the 

coast of Algeria, composition of, 
ii, 208. 

Alizarin, estimation of, ii, 170. 

monalkyl ethers of, Tbans., 

185. 

Alizarin-jS-carboiylic add, Tbans., 847. 

nitro-, Tbaitb., 848. 

Alkali metals, oxidation of, Tbaits., 
432. 

Alkalimetry, use of sodium hydrogen 
tartrate m, ii, 251. 

Alkaloids, estimation of, by Hnlsebosch's 
process, ii, 126. 

estimation o^ in Cortex gran<U% 

ii, 491. 

estimation of, in stryohnos seeds, 

ii, 491. 

of belladonna, i, 153. 

^ — of Pereiro bark, i, 155. 

of strychnos seeds, estimation of, 

ii, 491. 

of the rind of pomegranate root, 

i, 154. 

of the roots of Corydalis cava, 

i. 100. 

reactions of, with furfuraldehyde, 

ii, 7C. 

— reactions with potassium mercuric 
iodide and witli iodised potassium 
iodide, ii, 167. 

Alkyl chlorides, boiling points of, 
Tbans., 732. 

Alkylatnines, normal, boiling points of, 
Tbaks., 733. 

Alkyl-groups attached to nitrogen, 
detection and estimation of, ii, 219. 
jfi-Alkylhydroxylaznines, diro^ forma- 
tion of. i, 569. 

Alkylimidothiobiazolines, i, 304. 
Alkylisocarhamidos, i, 333. 
a-AIkyl-A-naphthocinchonic acids, syn- 
thesis of, i, 261, 532. 
Alkylorthodiamines, action of picxylic 
chloride on, i, 56. 

jS-AIkyloxyhenzylmalonic adds, i, 193. 
Alkyhradides in union with carbon 
and with nitrogen, substitution of, 
i, 667. 

Alkylsulphonates, i, 91. 
Alkylthiosemicarbaddes, i, 76. 
Allo-adds, formation of, i, 173. 
AUodonamio odd, i, 526. 

dibromide, i, 526. 

— — anhydride, i, 626. 

— dicnlonde, i, 626. 



INDEX OF SUBJECTS. 


545 


AllocinnainjlcocaTne, i, 526. 
AUoorotonio acid, action of nitrosjl 
cliloride on, Tbans., 328. 
AUofurfnracTylio acid, i, 173. 

AHojb, behaviour of, in a voltaic circuit, 
Tba 2TS., 1031 ; Peoo., 1804, 146. 

— detection of tin in, ii, 483. 

electromotive force of, in a voltaic 

cell, Tbans., 1031. 

— replacement of one metal by 
another in, Tbatts., 1038. 

triple, freezing points of, Teatss., 

66 . 

wet method of forming, ii, 235. 

Allylacetylacetone, magnetic rotation of, 
Teans., 817, 825. 

refractive and dispersive power of, 

Tea-XS., 819, 827. 

AUylamidothiazoles and their isome- 
rides, i, 302. 

Allylbenzaraide, i, 77. 

AUylbenzene, conversion of 7-phenyl- 
propylamine into, i, 580, 
AllylbutaUylmethylcarbinamine, i, 163. 
Allylcamphelylthiocarbamide, i, 203. 
AUylcarbmol, i, 563. 

JJlylcinnaiDzde, i, 77. 

Allyl-componn^, conversion of, into 
propenyl-oompounds, i, 75. 
S^Allyldihydroqiiinazoline, i, 212. 
Allyldithiourazole, i, 477. 

Allylene, reactions of, ii, 867, 

AUylio nitrite, i, 2. 

AUylimido-e-phenylthiobiazoline, i, SOo. 
AHylimidothiobiazoline, i, 805. 
Aliylmalonic acid, heat of combustion 
of, i, 226. 

Allylsuccinimide, i, 77. 
3^-Allyltetrahydroquinazoline, i, 212. 
Allylthiosemicarbazide, i, 305. 

Alnoite containing melilite, ii, 20. 
Alumina, behaviour of, at high temper- 
atures, Teaxs., 814. 

— phosphorescence of, in a vacuum, 
Tbans., 737. 

Aluminium, action of, on sulphates and 
chlorides, ii, 136. 

arsenite, ii, 361. 

carbide, ii, 460. 

decomposition of sodium peroxide 

by, ii, 138. 

— detection of, ii, 298. 

estimation of, in iron, ii, 333. 

estimation of, in mineral phos- 
phates, ii, 34, 69. 

impurities in, ii, 450. 

potential of, ii, 374. 

preparation of phosphorus by aid 

of, li, 136. 

production of metallic films adap- 
ted for covering, ii, 382. 

ternary alloys containing, ii, 419. 


Aluminium - bismuth - antimony alloys, 
ii, 420. 

Alaminium-cadminm-tin alloys, ii, 420. 
Aluminium - gold - tin alloys, freezing 
point of, Teaxs., 74. 
Alumimum-lead.aatimony alloys, ii, 420* 
Alunite from Colorado, ii, 458. ^ 
Alurgite from S. Marcel, Italy, ii, 55. 
Amides, molecular transformation of 
oximes into, i, 240. 

of the higher fatty acids, i, 69. 

preparation of, i, 116. 

Amidines, isomeric, properties and hy- 
drolysis of, i, 452. 

Amido-acids, action of phenylic isocya- 
nate on, i, 832. 

estimation of, ii, 246. 

Amidoamidine bases, i, 79. 
Amidoazobenzene, motanitro-, Peoc., 
1894, 141. 

Amido-bases, oxidation of, by sodium 
peroxide, i, 179. 

Amidochromates, ii, 883. 
Amidophosphoric acid, i, 267. 
Amidosulphonio acids, i, 365. 
Amidoximesniphurous acids, i, 70. 
Amidrazone, relations of diformazyl ta^ 
i, 127. 

Amidrazoiies, i, 23. 

Amines and acids, physical properties 
of mixtures of, ii, 5. 

aromatic, action of nascent bro- 
mine on, i, 

action of nitrous acid on, 

i, 612. 

condensation of, with form- 
aldehyde in alkaline solution, i, 451. 
secondary, new formation of, 

i, 122. 

benzenold, action of nitrosyl chlo- 
ride on, Peoc., 1894, 69. 

colour reactions of, without addi- 
tion of acids, ii, 219. 

nitrites of, i, 65, 410. 

Ammonia, action of, on some peroxides, 

ii, 12. 

and hydrogen chloride, influence 

of moisture on the combination of, 
Teaxb., 614. 

dry, action of dry carbonic anhy- 
dride on, ii, 233. 

estimation, colorimetric, of, ii, 897. 

— estimation of, in presence of sul- 
phides or cyanides, ii, 252. 

production of, in the soil by mi- 
crobes, ii, 248. 

— vapour ]pre88ures of the compounds 
of ammonium nitrate and bromide 
with, ii, 88. 

Ammonio-metaUic compounds, consti- 
tution of, ii, 407. 

Ammonium amidochromate, ii, 384 
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, Attimoruum anihclosulplionate, i, 365. 

arsouoeliromates, ii, 816. 

arsonomolybdates, ii, 238. 

— arsonos-ulphates, ii, 316. 

bromide, vapour pressure of tlio 

compound of ammonia with, ii, 88 . 

— chloride and ferric chloride, mixed 
crystals of, ii, 85. 

— - influence of moisture on the 

dissociation of, Tbakb., 616. 

influence of moisture on the 

interaction of, Tbans., G12. 

volatility of, ii, 44. 

— chlorochromate, ii, 383. 

byponitrite, Pnoo., 1893, 210. 

nitrate, vapour pressure of the 

compound of ammonia with, ii, 38. 

■ - nitrato-sulphate, ii, 315. 

— nitrite, preparation of, ii, 448. 

— ' oximidosulphonates, Tsans., 638. 

— palladiam bromide, li, 386. 

pentahydrogon diphosphate, 

ii, 138. 

■ phenylhydrazidosulphonate, i, 365. 

— phosphoohroinatcs, ii, 315. 

phosphomolybdates, ii, 238. 

phosphosuiphates, ii, 316. 

- — ruthenium nitrosoehloride, ii, 886 . 

salts, minimum req^uired to 

, electrolyse, ii, 178. 

— sulphate, oats manured with, 
ii, 426. 

— - titanomolybdate, ii, 26. 

Amx)hibolo rooks of Styria, ii, 286. 
/ 8 -Amylbenzoylformoin, i, 287. 
Amylcarbamide, tertiary, i, 405. 
Amylenic bromide, action of, on trx- 
melhylamine, i, ^ 2 . 

— — — mole<nilar refraction and di- 
eleotrio constant of, li, 265. 

nitrosoehloride, Tbai7S., 325. 

Amylip acetate, rotatory power of, 
ii, 436. 

— ^ bromid.es, molecular refraction and 
dielaotrio constant of, ii, 2664 

— butyrate, tertiary, i, 114. 

— ^hbride^ moleculs^ refraction and 
dielectric constant of, ii, 265. 

— - formate, tertiaiy, i, 113. 

— isobutylio ether, variations in the 
rotatory power of, ii, 804. 

— isobutjrate, tertiary, i, 114. 

— — isovalerate, tertiary, i, 114. 

— nicotinat©, i, 472. 

-s — oxalaoetato, i, 116, 

phenyliJarlMunate, moleoular rota- 

r toty power of, ii, 405, 

phenylpyraaolonocarboxylate, 

i, 116. 

— pioolinate, i, 472. 

propionate, tertiarijr, i, 114. 

o^ur of; i, 353. 


Amyli<* m-tol\ Icarbamate, molecular 
rotatory power of, ii, 403. 

o-tolylcai’bamatc, molecular rota- 
tory power of, ii, 406. 

jp-tolyloarbamate, molecular rota- 
tory power of, li, 406. 
Amyhdcnedihydroxynaphthaquinone, 
aj8-anhydride of, Trans., 84. 
Amylodextiin, i, 5. 

Amyloius, i, 223. 

Amylopsiu, ii, 103. 

Analysis, quantitative, conversion of sul- 
phides into oxides in, ii, 160. 

volumetric, apiiaratus for, ii, 478. 

Andi'opogon se7i(»nani7m8, geraniol from 
the oil of, i, 433. 

Anetholl, action of nitrosyl chloride on, 
Tbaks., 330. 

— ' action of nitrous acid on, i, 72. 
compound of picric acid with, 

i, 608. 

— a-diisonitroso-, i, 72. 

< «-diisonitrosobrom-, i, 73. 

a-diisonitrosoperoiide, i, 72. 

jS-diisonitroso-, i, 73. 

jS-diisonitrosobrom-, i, 73. 

jS-diisonitrosoanhydride, i, 73. 

Anhydrobidihotohydrmdene, i, 133. 
Anhydrobishvdrinllone, Trans., 4964. 

brom-, totANS., 497. 

Anhydrodiacetonecarbamide, i, 170. 
Anhydrodiacetonethiocarbamide, i, 170. 
Aiihydpodiglutario acid, Trans., 831. 
Anhydroeegonine, constitution of, i, 680, 

methylbetalne of, i, 629. 

Anhydroformaldeh} de-p-toluidine, 
i, 461. 

Anhydrohippurie acid, ethereal salts of. 
i, 87. 

Anliydro-o-hydroxM invlbenzoic acid, 
i, 103. 

*— anhydride, i, 193. 

Anhydropheny Icuediimidogly cocatechol 
i, 506. 

Anhydrophenylenediimidoglycopyrogal- 
loi, 1 , 606. 

Anh.^drous and hydrated compoundb. 

pliysical properties of, ii, 346. 
i3-Anilacetanilide chloiide, try-diohloro-. 
i, 493. 

AnilaniKdochlorosuccinic monanilide, 
i, 614. 

Anil-compounds, hydrogen cyanide as a 
reagent for, i, 413. 

stereoisomeric, i, 410. 

Anilides, diacid, i, 285, 613. 

preparation of, i, 77. 

Anilidoacetocatechol, i, 234. 
o-Anilidobenzylpheuylcarbamide, x, 186 
Anilidogalactose cyanide, i, 414. 
Anilidogalactosecarboxjlic acid phenyl 
hydruide, i> 4X4. 
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Anilidoglucose cyanide, i, 414. 
AnilidoglucoBeoarboxyHo acid plienyl- 
hydride, i, 414. 

Anilidoliippuroflavm i, 56. 
Anilidoleyalose cyanide, i, 414. 
«-Anilido-c-nifax>toliiic acid, i, 675. 
Anilidopbenyldiketohydrindene, i, 38. 
Anilidopliospliorio di-o-toluidide, i, 689. 

di-jp-toluidide, i, 589. 

Aniline, action o£ nitric peroxide and 
nitrons anliydride on, i, 284. 

action of niti'csyl chiorido on, 

Pboo., 1894, 60 ; i, 284. 

action of “nitrjl cliloride” on, 

i,283. 

— — amidosulpbonate, i, 366. 

— jp-olilor-, neat of fusion of, ii, 439. 

elilorination of, Tbaxs., 1028. 

dissociation constant of, ii, 132. 

hydrogen sulphate, i, 609. 

— inaleate, i, 514. 

nitration of, i, 239. 

oxidation of, -with sodium per- 
oxide, i, 179. 

preparation of, i, 450. 

2:4: 6-triohloro-, Tkans-, 1028. 

3:4: 6-trichloro-, i, 234. 

Aniline-bases, coldur reactions of snl- 
phor compounds which occur with, 

1, 672. 

Anilinediperbromomethyleyanidine, 

i, 562. 

Anilineoxychlorophosphine, i. 128. 
Anilines, nitro-, physiological action of, 

ii, 393. 

Anilines, jp-suhstituted, action of aro- 
matic aldehydes on, i, 261. 

substituted, action of nitrosyl chlo- 
ride on, Paoc., 1894, 60. 

Anilpyrayic acid, i, 509. 

Aniluyitomc acid, i, 509. 

Animal calorimetor, new, ii, 243. 
Axdmal-heat, sources, ii, 104. • 

Animals, action of definitely related 
chemical compounds on, ii, 393. 

cold-blooded, respiratory exchange 

in, ii, 461. 

of the same hind and ^e, but of 

different weight, comxiosition of the 
skeletons of, ii, 287. 

tetanised, substance resembling 

strychnine in the muscles of, ii, 106. 
Animal-tissues, sulphur in, ii, 58. 
Anisamide, thio-, i, 620. 

Aniseed, extracted, digestibility of, 
ii, 389. 

Aniaidine, deriyatiyes of, i, 515. 
o-Anisidme, i, 828. 
Anisidoethylphenylthiocarbamide, 
i,328. 

o-Anisidoeth^lphthalimide, i, 328. 
Anlsiloxiine, i, 506. 
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Anisoll, condensation of, with dichlor- 
acetal, i, 507. 

iodoniti’o-, i, 18. 

AnisonitrUe, i, 620. 
o-Anisyl borocbloride, i, 191. ’ 

^-Anisyl borocliloride, i, 191. 
n-Anisylbenzaldoxime, i, 511. 
o-Anisylborie acid, i, 191. 

^-Anisylborio acid, i, 191. 
o-Anisylmercuiy salts, i, 191. 
Anniversary meeting, TitAys., 336. 
Antbranilic acid, action of acetophenone 
on, i, 427. 

action of ethylic acetoacetate, 

on, i, 427. 

action of ethylic ethylaceto- 

aoetate on, i, 427. 
Anthrapyridineqninones, i, 654. 
a-Anthrapyridylquinone, i, 565. 
^-Anthrapyridylquiuone, i, 664. 
Anthraquinone, deriyatives of, TBAJsrs., 
842. 

1 ; 4'-dimtro-, i, 40. 

jS- Anthraquinone, i, 420. 
ifi-Anthraquinonecarboxylic acid, sul- 
phonation of^ Tbaxs., 844. 
Anthraquinonedisulphomc acids, action 
of fused potarii on, i, 533. 
Anthraquinoneoxime, i, CIO. 

etnyhe ether, i, 610. 

— methylio ether, i, 610. 

Anthrax, variation of glvccgenia in, 

ii,60. 

Antimonic anhydride, behaviour of, at 
high temperatures, Tbaks., 314. 
Antimony, atomic refraction of, ii, 416. 

barium tartrate, i, 68. 

blue, i, 3. 

— - estimation of, by electrolysis, 
ii,481. 

estimation of gold and silver in, 

ii,7l. 

potassium mesoxalate, i, 670. 

potential of, ii, 374. 

— rubidium haloids, ii, 62. 

— separation of tin from, ii, 483. 

separation of tin and arsenic from, 

ii, 430. 

solidification of dilute solutions of, 

in tin, ii, 97. 

— spectrum of, ii, 303.' • 

trichloride, refraction constants of, 

ii, 415. 

Antimony-aluminium-bismuth alloys,' 
ii, 420. 

Antimony-aluminium-leacl aUoJfns, ii,490. 
Antimony-bismuth alloys^ thernu^ec- 
trio heights of, ii, 436. -l 

Antimony-lead ^oys, E.M:7. of, in a 
galvanic cell, Tbaxs., 1086. 
Antimony-tin alloys, E.3f .P. of, in » 
voltaic cell, Tbajts., 1035. 
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Antimonytriphenyl dicliloride, refrac- 
tion constants of, ii, 415. 

— refraction constants of, ii, 415. 
Aorta, elastic substance of, ii, 146. 
Apatite, barium and strontium analogues 
of, ii, 317. 

Apoaconitine, non-existence of, i, 308. 
Apoatropine, i, 168. 

Apocldnine, constitution of, i, 392. 
Apocinchine, amido-, i, 892. 

constitution of, i, 892. 

nitro-, i, 892. 

Apocodelne, physiological action of, 
ii, 60. 

Apophyllite, composition of, ii, 421. 
Apple pectin, sugar from, ii, 112. 

peel, wax and other substances in, 

ii, 470. 

Apples, cider, development and matu. 

ration of, ii, 115. 

Aqueous humour, ii, 466. 

of the eye, chemistry of, ii, 23. 

f-Arabinosazone, i, 566. 

Arabinose j9-bromophenylhydrazone, 
i, 566. 

2- Arabinose, behaviour of, towards pure 
yenst cultures, i, 487. 
Aiabinose-amylmercaptal, i, 270. 
Arabinose-ethyhnercaptal, i, 270. 
Arabinosepyrogallol, i, 898. 
Arabinoseresorcinol, i, 397, 
Arabinosidogluconio acid, i, 666. 
Araohamide, i, 18, 115. 

Arachic acid, heat of combustion of, 
i, 226. 

Arbutin, sngar from, i, 840. 

Argyrodite from Bolivia, ii, 458. 

Arrow poison, Malayan, ii, 828. 

— poisons, ii, 861. 

Arsenates, condensation products of, 
with chromates and sulphates, ii, 814. 
Arsenic, detection of, in presence of 
antimony and tin, ii, 831. 

estimation of, in copper, ii, 330. 

— estimation of, in iron ores, ii, 80. 
estimation of, in sulphides, ii, 380. 

— potential of, ii, 374. 

separation of tin and antimony 

from, ii, 480. 

spectrum of, ii, 303. 

the yellow modification of, ii, 314. 

Arsenic acid, reduction of, by the 
action of hydrochloric acid and po- 
tassium brewnide, ii, 477. 

Arsenious acid, volumetric eslimation 
of, ii, 476. 

anhydride, compounds of, with 
lead dioxide, ii, 851. 

■ — . compounds of, with metallic 

dioxides, ii, 851. 

— sulphide, solutions of, Pboo., 
1894 , 166 .. 


Arsenitos, metallic, ii, 350. 
Arsenohenzene, dinitro-, i. 188. 
Arsenomolybdates, ii, 238. 
Asarylaldoxime hydrochloride, isome- 
ric forms of, i, 122. 

Asparagine, estimation of, ii, 246. 

in the nutrition of herbivora, 

ii, 106. 

in the organism, ii, 246. 

Aspartic acid, action of barium hydrox- 
ide on, i, 571. 

Aspen tar, i, 483. 

AapergiUus niger^ ferments in, ii, 109. 
Asphyxia, ii, 143. 

Assii^ation in aquatic plants, alkaline 
reaction during, ii, 425. 

of inorganic substances, ii, 824. 

Atmidalbumoses, i, 264. 

Atmosphere, exchange of gases between 
living organisms and the surrounding, 
ii, 158. 

hydrogen peroiide in the, ii, 88, 

277, 311. 

Atomic weight determinations, ii, 47. 

of barium, ii, 281. 

of bromine, ii, 277, 311. 

of copper, ii, 47. 

— of chlorine, ii, 276, 811, 

— — of contained metals and the 
cry stall ographical characters of iso- 
morphous salts, relation between, 
TjlASS., 628. 

of hydrogen, ii, 39. 

■ of iodine, ii, 276, 311. 

— — — of lead, ii, 311. 

— of lithium, ii, 811. 

of molybdenum, ii, 61. 

of nitiuecn, ii, 811. 

of palladium, ii, 141. 

of potassium, ii, 811. 

of silver, ii, 810. 

of sodium, ii, 311. 

of sulphur, ii, 276, 811. 

Atomic weights, accurate determinatior 

of, using silver as a secondary slan' 
dard, ii, 276. 

diamond as the standard for 

ii, 87. 

Atomic refractions of the elements, 
ii, 416. 

Aimte from Fork Haven, York Co. 
Pa., ii, 242. 

Auramines, action of ammonia on 

i, 185. 

Aurin, acetyl-derivative of, i, 336. 
Aureus arsenite, ii, 851. 

Avalite, ii, 822. 

Axial ratio, topical, ii, 182. 

Axinite, chemical nature of, ii, 65. 
Axinite from Bourg d’Oisans, Dauphine 

ii, 241, 

Az^aSc acid, ^thesis of, Tbatsts., 86, 92 
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A 2 elaTo auBjdride, i, 499. 

Azides, acid, tiansformation of, into 
deriyatiyes oC aU;jkmines, i, 331. 
Azimides, i, 126. 

Azimidobenzene, amido-, i, 126. 

diamido-, i, 127- 

Azimidobenzoic acid, i, 76. 
Azimidonicolinic acid, i, 382. 
Azimidotoliiene, oxidation of, i, 76. 
Azobenzene, action of bromine on, 
Tea^S., 51, 53 ; Proc , 1898, 206. 

conyersion of, into tetiabromo- 

benzidine, Tbaijs , 54. 

Iieafc of fusion of, ii, 439. 

iw-nitramido-, Peoc., 1894, 141. 

»i-nitrO', Peoc., 1894, 143. 

;»-nitro-jp-iodo-, Peoo., 1894, 142. 

— perbromide, Teans., 54. 

structure of, Tears., 61. 

tetrabrom-, Peoo., 1898, 206. 

Azobenzeneacetamide, i, 370. 
Azobenzeneeyanacetamide, i, 370. 
Azobenzene-o-carboxylic acid, nitro-, 

i, 195. 

Azo-colours, alkylated, of tlie naphtha- 
lene series, products of the reduQtion 
of, i, 606. 

— from phenjl-jS-naphthyl- 

aminesulpbonio amds, i, 607. 

4fi- Azo-compounds, Peoo., 1894, 140. 
Azo-compounds of the ortho-series, 
Tears., 834. 

Azo-j7-creBol deriyatayes, Psoc., 1894, 
118. 

Azohydroxyl, ii, 14. 

Azomethyltnazole, i, 57. 
Azonaphtbalene, i, 296. 

“ Azonitapomethylpbenyl,” i, 183. 
Azonitrotoluenemtrocresols, ortho- and 
para^, i, 19. 

Azopseudocumenecyanacetic acid, i, 371. 
Azo-series, isomerism in the, i, 123. 
Azo-o-toluenecyanacetic acid, i, 370. 
Azoxybenzene, o-dinitro-, i, 573. 

— heat of fusion of, li, 439. 
Azoxyhydroxyl, ii, 14. 

Azunte, action of potassium cyanide on, 

ii, 417. 


B. 

Bacilli, cellulose in, ii, 24. 

JBacUlus anthracii^ transformation of 
starch into sugar by the, ii, 62. 

— myeoideSi production of ammonia 

in the soil by, ii, 249. 

Bacteria, production of ammonia in the 
soil by, ii, 249. 

JSaeUriutn hydrosvlfureum ^oniicum^ 
ii,200. 


Balance sheet of the Ohemical Society, 
from March 16, 1893, till March 16, 
1894, Tears., 380. 

Balance sheet of the Besearoh Fund, 
from March 16, 1893, till March 16, 
1894, Tears., 381. 

Balsam of Peru, i, 428 ; ii, 361. 

— of Tamacoare, ii, 328. 

Bananas, myertase in, li, 205. 

Barium acetylide, i, 314. 

arsenite, ii, 351. 

— atomic weight of, ii, 281. 

carbide, i, 314, 

carbonate, phosphorescence of, 

Tears., 736. 

solubility of, ii, 7. 

chlorate, solubihty of, ii, 443. 

chloride, freezing points of solu- 
tions of, Tears., 311. 

— — solubility of, ii, 443. 

— chromate, solubility of, ii, 7. 

estimatiou, yolumetrio, of, ii, 161. 

nitrate, solubility of, ii, 443. 

nitride, ii, 352. 

oxalate, solubility of, ii, 7. 

oxide, behaviour of, at Iiigh tem- 

peratiures, Tears., 814. 

oximidosulphonates, Tears., 559. 

— — • peroxide, ^ion of ammonia on, 
ii, 12. 

— — potassium oximidosulphonates, 
Tears., 661. 

salts, eleotricfd conductivity of, 

ii, 130. 

minimum E.M.F. required to 

electrolyse, ii, 178. 

sodium oximidosulphonates. 

Tsars., 560. 

sulphate, decomposition of, by 

hydrofluoric acid, ii, 215. 

jirecipitatiou of, in presence 

of silica, ii, 215. 

solubility of, ii, 7. 

Barium-analogues of apatite and basic 
slag, ii, 317. 

Barley, carbohydrates soluble in water 
obtained from, i, 106. 

— digestibility and nutritiye yalue of, 
ii, 209. 

— formatioxi of saccharose during the 
germination of, ii, 64. 

influence of iron on, ii, 157. 

Bnssian, composition of, u, 66. 

Base from the isomeride of {-menthon- 
oxime, i, 337. 

Bases and acids, weak, hydrolysis oJ^ 
ii, 271. 

— — Tolnme changes of, on neu- 
tralisation, ii, 409. 

— aromatic, abnormal increase in the 
refraotiye power of, ii, 2. 
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Boses, feeble, cryoscopio beliayiotir of 
acetates o6, i, 226. 

from mentbonitrilo, i, 338. 

— organic, aflanity coefficients of, 
ii, 229, 280. 

unsat uratod, action of hydrogen 

cyanide on, i, 162. 

Basic slag, adulteration of, ii, 119. 

Basilite trom the Sid mine, Sweden, 
ii, 240. 

Baths, cold, influence of, on the excre- 
tion of nitro^n and uric acid, ii, 860. 
Batteries, gas, ii, 436. 

Battery, secondary, thermochemical 
changes in the, ii, 487. 

Bauxite from the Vogelsbe^, ii, 460. I 
Beech tar, creosotes from, i, 608, 575. j 
Beer, detection of “ saccharin ” in, ii, 127. 

detection of sulphurous acid in, 

ii, 218. 

estimation of carbonic anhydride 

in, ii, 218. 

function of liops in the dry hop- 
ping of, ii, 205. 

— — partial decomposition of, on ebul- 
lition, ii, 218. 

— wort, quantitative separation of the 
amorphous nitrogenous organic com- 
pounds in, ii, 871. 

Beer-yeast, effect of fluorides on, ii, 62. 
Beet juice, a nitrogenous acid in, i, 115. 
Beets, estimation of glucose in, ii, 72. 
Behenamide, i, 13. 

Behenio acid, heat of combustion of, 
i, 225, 

Behenolic acid, i, I7l. 

— — action of sulphuric acid on, 
i, 13. 

Belladonna alkaloids, i, 158. 
Belladonnine, i. 153. 

Benzal-. Bee Benzylidene-. 
Benzaldehyde, action of ethylonic cyan- 
ide on, i, 4S8, 

action o£ sodium ethoxide and 

ethylic succinate on, i, 604. 

— action of subbtitnted anilines on, 
i,261. 

action of thionyl chloride on, 

i, 696. 

— benzoic peroxide as an oxidation 
product of, i, 520. 

— compounds of, with polyralent 
alcohols, i, 895. 

condensation of, with benzylamine, 

Tbaks., 191. 

— condensation of, with /5-hydroxy- 
a-naphthaquinone, Tbaks., 79. 

condensation of, with a-naphtha- 

quinol and a-naphtbaquinone, 467. 

^-iodo-, and its aldoximes, i, 831. 

physiological action of derivatiyes 

of, ii, 467. 


Benzaldehydos, nitro-, action of j5-naph- 
thol on, i, 186. 

action of a- and j8-naphthyl- 

amines on, i, 136, 198. 

Benzaldehydme, dinitro-, i, 628. 
a-Benzaldoxime, i, 78. 

action of alkyl haloids on, Paoc., 

1808, 255. 

action of hydrogen chloride, brom- 
ide, and iodide on, Paoc., 1898, 254 

and its derivatives, properties of, 

Paoc., 1808, 253. 

crystallisation of, Paoo., 1893, 

253. 

sulphate, Paoo., 1898, 266. 

iS-Benzaldoxime dihydrofluoride, Paoc., 
1898, 254. 

sulphate, Paoo,, 1898, 255. 

<z»^»-Beiiizaldoxime phenyl ether, i, 461. 

m-nitro-, i, 461. 

Benzamido-xylylantbrazulio acid, i, 531. 
Benzene, action of nitric acid on, 
1, 277. 

action of sulphuryl chloride on, 

i, 132. 

action of the electric current on, 

1, 601. 

amidoazimido-, i, 126. 

amido-p-dichloro-, action of nitrous 

acid on, i, 22, 830. 

bromo-, molecular refraction and 

dielectric constant of, ii, 265. 

bromochloro-o-tbio-, i, 595. 

chloro-, molecular refraction and 

dielectric constant of, ii, 266. 

■ «i-chloronitro-, heat of fusion of, 

ii, 439. 

condensation of diohloiacetal with, 

i, 602. 

— constitution of, ii, 81, 174^ 826, 860, 
445, 474, 601, 643. 

— derivatives of. See Benzono-deri- 
vatives. 

diamidoazimido-, i, 127. 

o-dibromo-, action of sodium on, 

i. l7. 

preparation of, i, 17- 

jp-dibromo-, heat of losion of, 

ii, 489. 

dichloride, diiodo-, i, 447. 

hexaohloro-, , 406. 

p-dichloro-, heat of fusion of, 

ii, 439. 

— jp-diiodo-i iodoso-, and iodoxy- 
derivatives of, i, 447- 

j9-diiodoBo-, i, 447. 

jp-diiodoxy-, i, 448. 

— dinitroorseno-, i, 188. 

iodoso-, spontaneous deoomposHiou 

of, i, 447. 

; jp-iodosoiodo-, i, 447- 

— jp-iodoxyiodo-, i, 447. 
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Benzene, molecular rolume and refrac- 
tion constants of, i, 866. 

— -nitro-, electrolytic reduction of, 
i, 118. 

reduction of, i, 409. 

nitroso-, formation of, i, 367. 

■ oxidation of, in presence of pal- 

ladium asbestos, i^ 294. 

pentamido-, oxidation of, i, 20. 

reduction products of, i, 174, 

— tetrachloride, diiodo-, i, 417. 

tribromodinitro-, i, 176. 

tribromotiinitro, action of Ttater 

on, i, 176. 

— reaction of sodium alkyl- 

oxides with, i, 121. 

Benzeneazo-^)-crcsol, bromo-«i-nitro-, 
TflANS., 839. 

y>-cbloro-, Pboc., 1894, 118. 

■ dibromo-, Pfioc., 1894, 118. 

— ethyl ether, «*-nitro-, Tbans., 839. 

«a-nitro-, Tbans., 838. 

Benzeneazodimethylaniline, reduction 

of, Tbaxs-, 882, 

Benzeneazohydroxycamphocarbamic 
acid, i, 202. 

Benzeneazo-5 : l-methylphcnylpjiazole- 
S-oarboxylio acid, i, 3^ 
Benzeneazo-a-naphtlmlene, «n-xiitro-, I 
Pboc,, 1894, 141. 

Benzene-/9-azo-a-naphthol, Tba,:s'B., 839. 
ethylic ether and its nitro-deriya- 
tive, Tba^s., 841, 

— dinitro-, Tbax:s., 840. 
Benzeneazopbenol, fn-chloro-, isomerle t 

forms of, i, 123. 

o-chloTO-, isomeric forms of, i, 123. 

fl»-nitro-, Peoo., 1894, 143. 

p-nitro-, acetyl-derivatiye of, i, 283. 

Benzeneazophenylimidophenylthiobi- 
azolone, i, 97. 

Bezuseneazo-Zt -phenyl-ap-tolylfonnazy I, 
i,467. 

Benzeneazosulphonio acid and its salts, 
i, 365. 

Benzoneazo-thymol, i, 328. 
Benzeneazo-^p-tolyl-a-phenylformazyl, 
i, 457. 

Benzenecorboxylic acids, hydrogenised, 
remoyal of hydrogen from, i, 522. 
Benzene-deriyatiyes, action of nascent 
bromine on, i, 19, 453. 

estimation of nitrogen in, by 

£jeldahl*s method, ii, 258. 

Benzene-aaf Miazoanilide, i, 459. 
Benzene-^n-diazoanihde, i, 4o9. 
Benzenediazoanilmediazobenzene, i, 283. 
Benzene-j^tt-diazobromanilide, p- 
bromo-,'i, 460. 

Benzenediazoie acid, i, 23$, 239, 283. 

action of sodium amalgam on, 

i»869* 
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Benzenediazoie acid, constitution of, 

i, 456, 581. 

preparation of, i, 329. 

Bcnzenediazosolphonic acid, stereoiso- 
meric salts of, i, 455. 

acids, stereoisomerism of, i, 597. 

Benzenehy drazophenylimidophenj 1- 
thiobiazolone, i, 97. 

Benzene-nucleus, i, 325, 601. 

Benzenes, dinitro-, physical properties 
of the, i, 573. 

nitro-, physiological action of, 

ii, 893. 

trinitro-, i, 674. 

Benzenesulpliaiuidopropyl methyl ke- 
tone, i, 355. 

Benzenesulphinie acid, m-nitix)-, salts 
and other deriyatrres of, i, 292. 
Bonzenesulphoxiamide and hydirazine, 
deriyatives of, i, 290. 
Benzenesulphonamide-<2-cocaTne, i, 558. 
Benzenesulphonediazohenzeneamide, 
i,291. 

Benzenesulplionehydrazidoacetal, 1, 169. 
Benzenesulphonehydrazine, i, 291. 
Benzenesulphonie acid, action of, on 
potassium iodide, i, 291. 

chloride and its homologues, action 

j of hydrogen sulphide on, i, 376. 
Beuzenethiosulphonic acid, fa-umido-, 
i, 292. 

— m-nitro-, i, 292. 

Benzenylamidoxime, action of phenyl- 
hydrazine on, i, 185. 

I dinitrophenji ether, i, 461. 

Benzenylhydrazidine, i, 880. 
Benzenylpbenylamido-p-tolylimidine, 
i, 453. 

Benzenylphenyleneaimdine, p-nitro-, 
i, 623. 

Benzenyltoluyleneamidine, p-amido-, 
i, 79. 

f/i-nitro-, i, 70. 

Benzenyl-p -tolylamidophenylimidine, 
i,453. 

Benzenyl-m-xj lyloneamidine, p-amido-, 
i, 79. 

Benzhydroxamic acid acetate, i, 864. 

reactions of, ^ 364. 

• acids, stereoisomerism of the, i, 27. 

Benzliydroximic chloride, i, 685. 
Benzhydiyl, bibnltrosyl, i, ^5. 
iS-Benzhydrj Ihydroxy lamine, i, 335. 

nitroso-, i, 385. 

Benzidine, acetylation of, Pba:!T&., 55. 

partial diazofcisation of, i, 597. 

tetrabromo-, acelylation ot, Tbabs ., 

55. 

constitution ofi Tbjjtb., 56. 

— oonrersion of azobenzene into, 

Tbaks., 54. 

Benzidmethxocarbizaides, i, 418. 
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Benzile and henzyhmine, interaction of, 
in presence of zinc ciiloride, Pboc», 
1894, 49. 

anilides of, i, 39. 

o-nitro-, a second oxime of, i, 40. 

Benzileanil-^-toluidil, i, 39. 

Benziledianil, i, 39. 

Benziledihycbazone-o-dicarboxylic acid, 
i, 377. 

BenziJedih,ydrazone-jp-dicarboxylio acid, 
i, 877. 

Benziledioiime, o-nifcro-, i, 40. 
Benziledioxiznes, redaction of, i, 196. 
Benzilebydrazonc, reduction products 
of, i, 136. 

Benzilebydrazone-o-carboxylio acid, 
i, 377. 

Benzilehydrazone-p-earbosylic acid, 
i, 877. 

Benzileoxime, o-nitro*, i, 40. 
Benzileoximehydrazone-o-carboxylic 
acid, i, 378. 

Benzileoximehydrazone-jp-carboxylic 
acid, i, 377. 

Benzileoximes, i, 135. 

1:2: 5-Benzilepbenylbenzileimidotbi- 
azoline, i, 209. 

Benzile-p-toluidilanil, i, 39. 
Benzilotropelne, i, 214. 

Benzoic acid,p-ainido-, reduction of, i, 87. 

and its substitution products, 

etherification of, i, 463. 

__ 2 . 4-dibromo-, i, 463. 

2 : 6-clibromo-, i, 463. 

formation of ethereal salts of, 

i, 243. 

— o-iodo-ehlorination of, i, 416. 

nitration of, i, 32. 

— i»-iodoso-, i, 690. 

— ^ o-iodo 80 -, nitration of, i, 82, 

416. 

— jp-iodoso-, i, 691. 

— w-iodoxy-, i, 590. 

o-iodoxy-, preparation of, 

1,466. 

nitrotetrabromo-, i, 468. 

— odour of, ii, 247. 

— — tetrabromo-, i, 463. 

tbioethylanilide of, i, 4r67. 

adds, nitro-, isomerie, i, 289, 833, 

464. 

relative solubilities of, 

i, 333. 

tiibromo-, fonnation of ethe- 
real salts of, i, 213. 

symmetrical and un- 

syxnmetrical, preparation of, i, 244. 

— 2:4: 6-trichloro-, preparation 

of, Tbans., 1030, 

Benzoic anhydride, o-, and p-hromo-, 
1,244. 

p— - —— 0 -, m-, and j?-chloro-, i, 244. 


Benzoic bromamide, i, 332. 

Benzoic cldoramide, i, 332. 

Benzoic chloride, phenylhydrazone, of, 
i, 2^1)0. 

C‘Sulpho-, reduction products 

of, i, 417. 

— 2:4: 6-triohloro-, Tbans., 

1030. 

Benzoic peroxide, from the oxidation of 
benzaldehyde, i, 520. 

preparation of, i, 410. 

Benzoicsulphinide, action of phosphorus 
pentachloride on, i, 37. 

Benzoin, alkyl derivatives of, i, 38. 

anilides of, i, 39. 

preparation of 2' ; S'-diphenylin- 

doles from, by the action of primary 
bcnzenoid amines, Tbahtb., 889. 

two stereoisomerio hydrazones of, 

i, 293. 

Benzoinanil, i. 39. 

Benzolnanilanilide, i, 39. 
Beozolnanil-p-toluidide, i, 39. 
Benzoinphenylhydrazones, strereoiso- 
meric, i, 293. 

Benzoin-p-toluidilanilide, i, 39. 
Benzoin-jp-toluidil-j?-toluidide, i, 39. 
Benzonitrile and aniline, condensation 
of, i, 603. 

and formic acid, condensation of, 

i, 503. 

and phenylhydrazine, condensa- 
tion of, i, 503. 

condensations with, i, 603. 

Benzo-4n-nitro>jp-toluidine j7-nitro-, i, 79. 
Benzonitro-wi-xylidide, p-nitro-, i, 79. 
Benzophenone, 3 : 4'-diamido-, i, 699. 

dibromo-, i, 417. 

2 : 2'-dmitro-, i, 699. 

2 : 3'-dinitro-, i, 699. 

2 : 4'-diuitro-, i, 599. 

— 3 : S'-dinitro-, i, 699. 

3 : 4'-dimtro, i, 599. 

beat of fusion of, li, 439. 

bydrazone, dinitro-, i, 602. 

nitro-derivatives of, i, 699. 

Benzopbenoneoxime from bisnitrosyl- 
benzhydryl, i, 335. 

Benzopbcuones, m- and y)-nitro-, i, 261. 

substituted, formation of, i, ^1. 

Benzophenyldibydroketo-w-diazine, 
i, 621. 

Benzoresorcinol, i, 606. 
Benzo-j?-toluidide, j9-nitro, i, 79. 
Benzoylocetone, condensation of hydra- 
zine with, i, 546. 
Benzoylacetonecarbamide, i, 112. 
Bem^lacetonedicyanhydriD, acids from, 

Benzoylacetoneguanidine, i, 112, 
a-Benzoyl-jS-ae^xypropylene, i, 31, 
Benzoyf^nine, Tbabs., 291 ; i, 268. 
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BenzojlalljIiJiiosemicarbazide, i, 305. 
Benzoylamido-d-cocatiie,i, 558. 
Benzoyl-o-amidobexahydrobjdrociiina- 
mio acid, fumarold, i, 428. 

— maleinold, i, 428. 

Benzoyl-y-amidoralerio acid, i, 617. 
Benzoylamidrazonej i, 99. 

Benzoylazide, reactions of, i, 331. 
Benzoylbenzenylh^drazidiae, i, 336. 
Benzoylbenzoic acid, action of phosporos 
pentaebloride on, i, 601. 

derivatives of, i, 601. 

* — - acids, amido-, i, 602. 
a-Benzoyl-]8-benzoxypropylene, i, 31. 
ajB-Benzoylbenzylhydroiylomine, i, 24. 
iS/S-Benzoylbenzylbydroxylamine, i, 24. 
Benzoylbenzylsalicylaldoxiine, i, 27. 
Benzoylcarvoxime, molecular rotatory 
power of, ii, 405. 

Benzoylcarvoximes, bromo-, molecular 
rotatory powers of the, ii, 406. 

nitro-, molecular rotatory powers 

of tike, ii, 405. 

Benzoyldiaroamidobenzene, i, 581. 
Benzoyldikydroanthrol, i, 140. 
Benzoyl-a-diketobydrindene, i, 194. 
4rBeuzoyl-8 : 5-dimetbylpyrazole, i, 302. 
Benzoyl-a-dipbeuylsemicarbazide,!, 411. 
Beiizoyl-/3-etliylbenzoylformoTn, i, 286. 
Benzoyletbylmtrolic acid, i, 436, 
Benzoylethyltbiophen, biromo- and ni- 
tro-, i, 17. 

Benzoyl-jS-ethyl'p-toluoylformoln, 

i,287. 

Benzoyleilsyltiimetbylammoiiium salts, 
i, 437. 

Benzoylformaldoxime, Pboo., 1894, 67. 
Benzoylformo-p-toluidide, i, 407. 
Benzoylglucosan, i, 564. 
Benzoylhexahydrobydrooarbostyril, 
i, 428. 

Benzoylbexahydroquinoline, i, 427, 
Bexizoylhydrastolactone, i, 389. 
BenzoylTp-bydroxybenzaldehyde, i, 129. 
Benzoyl-2-bydroxyxantbone, i, 535. 
Benzoyl-3-bydroxyxanthone, i, 635. 
Benzoyl-4-bydroxyxantbone, i, 535. 
Benzoyl-6-hydroxyxantbone, i, 535. 
Benzoyliiidio acid, i, 48. 

Benzoyliridol, i, 48. 

Benzoyllactio jS-napbtbalide, i, 496. 
Benzoylleroglucosan, x, 564. 
Benzoylm^tanicotine, i, 888. 
Benzoylnicotine, i, S^. 
4-Benzoylnicotinic acid, i, 554. 
Benzoyl-a-pbenyletbylamine, i, 579. 
Benzoylpbenylbydrazidopboaphoxic 
add, lactone of synxmetrical, i, 583. 
Benzoylphenylbydrazine, action of 
phosphorus pentaebloride on sym- 
metrical, i, 583. 

Benzoylpbenylnxtrosamine, i, 282. 


Benzoyl-y-pbenylpropylamine, i, 679. 
Benzoylphloroglucinol methyl ether, 
i, 255. 

trimethyl ether, i, 409. 

Benzoylpiperidine and aldehydes, syn- 
thesis of pyridine-derivatives from, 
i, 549. 

8-Benzoylpyridine-6-carboxylio acid, 
i, 550. 

Benzoylsalioylaldoxime, i, 27. 
Benzoylsalioylonitrile, i, 27. 
Benzoyltetramethyliretol, i, 49. 
Benzoylthiosalicyliddehyde and its poly- 
meride, i, 129. 

Benzoyl-jj-tolylnitposamine, i, 282. 
Benzoyltriazole, i, 76. 

4-Benzoyl-l : 3 : 5-triphenylpyrazole, 
i, 303. 

Benzoyl-w»-3^1idide,^.nitro-, i, 79. 
Benzylaconitimide, i, 182. 
Benzylallylamine, e-nitro-, i, 212. 
Benzylamidoacetie acid, Tbans., 189. 
Ben^lamine, o-amido-, i, 146. 
and its derivatives, condensa- 
tions with, i, 146. 

— — and benzenold aldehyde, con- 
densation products of, TBiLKS., 191. 

and benzile, interaction of, in pre- 

; scuce of zinc chloride, Bboo., 1894, 49. 

and ethylic chloracetate, interac- 

! tion of, Tbakts., 187. 

dtrate, i, 182. 

1 tartaric and citaric derivatives of, 

I i, 181. 

Beuzylamine-p-carboxylic acid, o-nitro-, 
i, 575. 

a-Benzylauisaldoiime, i, 511. 
Benzyl-jp-anisidine, i, 146. 
Bonzylanthranilic acid, action of 
phenylic isocyanate on, i, 861. 
Benzylarabinoside, i, 565. 
a-Benzyl-jS-benzhydrylbydroxvlamine, 
i, 336. 

|3-Benzylbenzoylformoln, i, 2S7. 
a-Benzyl-3-benzoyihydroxylamine, i, 25. 
Benzylbenzoylsahcylamide, i, 27. 
Benzyl-n-bromaniline, o-amido-, L 146. 
210 . 

Benzyl-p-bromoformanilide, o-nitro-, 
i, 210. 

Benzyl-^-bromoplienylbydrazine, 
o-amido-, i, 149. 

Benz^l-ji-bromophenylnitrosamine, 

o-nitro-, i, 149. 

Benzyl-p-chloraniline, i, 146. 

o-nitro-, i, 210. 

Benzyl-j>-cbloroformanilide, o-nitro-, 
i, 210. ’ 

Benzyl-^-cblorophenylhydrazme, 
o-amido-, i, 149. 

Benzyl-p-cblorophenylnitiosamiae, 
o-nitro-, i, 149. 
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Benzjlcitraconimide, bronio-, i, 182, 
Bcnzjlcitramic acid, i, 183. 
Benzylcitriniide i, 183, 
«-Beii7yletiminaldoxime, i, 611. 
Benzyldiketoquinazollnc, i, 350. 
A-Benzyldinitrodiliydropheiiaziiie, i, 66. 
Benzyldiphenyloarbamiac, o-amido-, 

X, 186. 

o-Benzyleneindeno,” Tbans., 494. 
Benzyletbylaiaine, o-amido-, i, 146. 
BenzylformylaBylamine, a-nitro-, i, 312, 
Bcnzylformyl-jw-nitraniline, o-nitro-, 
i, 311. I 

Benzylformyl*;p-plxenetidiiie, o-nitro-, I 
i, 211. 

Benzylglucoside, i, 4. 

Benzylglycocme, TBAiJfS., 189. 
a-Benzylbomophtlxalimido-o-carboxylic 
add, i, 603. 

Benzylhydrastamide, i, 60. 
Benzylliydirastefne, i, 60. 
BenzylhydrasteXneoximc anhydride, 
i,60. 

Benzylhydrastine, i, 60. 
jS-Benzylliydroxylamine, acidyl dcriya- 
liTCs of, i, 24. 

Benzylio alcohol, o-amido-, derivatives 
of,‘i, 869. 

fl»-nitro-, i, 574. 

— benzenediazoate, o-o-nitro-, i, 289. 
chloride, molecular refraction and 

dielecferio constant of, ii, 165. 
Benzylideneacetic chloride, i, 33. 
Benzylideneacetone, action of ethjlic 
acetoacetate on, i, 528. 

action of ethylic cyanacetate on, 

i, 628. 

action of ethylic malonate on, i, 627. 

— action ot etliylic sodiomalonate on, 
i, 172, 598. 

Bcnzylideneallylthiosemicarbazido, 
i, S05. 

Benzylidenoamidophthalinude, i, 286. 
Benzylidenearahitol, i, 396. 
Benzylidonebenzylamine, Tiia:!7S., 191. 
Benzylidenebinrot, i, 87^ 
a-Benzylidene-jS-cyanopropionamidc, 
i,488. 

Beonzylidenediaoetouiido, physiological 
action of, ii, 467. 
BenzyHdenediformaxnide, ii, 467. 
Benzyhdenedihydroxynaphthaq^uinone, 
79. 

ajS-anhydride of, ThtAyS., 81. 

Benzylidene^etohjdrindene, action of 
phenylhydiarine on, i, 183. 
Benzylidene-^-dinaphthylaaoaines, nitro-, 
i, 187, 198, 

Benzylidene-l: 3-diphenyIpyrwolone, 
i,849. 

^Benzylidenedinrelde, physiological 
action of, ii, 467. 


Benzylidene-a-glucohepitol, i, 396. 
Benzylideneglyccrol, i, 396. 
BonzyKdenehydrazoncdiphciulthio- 
semicarbazide, i, 411. 
/?-Benzylidene-a-bydrindone, Thass , 
498. 

dibromidc.TEAiTS., 499. 

Benzylidenemeth} Ithiosomicarbazide, 
i, 306. 

Benzylidene-o-phcnylenediamine, di- 
nitro, i, 623. 

jp-mtro-, i, 623. 

Benzylidene-a-pbenylethylamine, i, 579. 
Benzylidenephenylhydioxylamme, 
i, 412. 

1 : 2-Benzylidene-3-phenjlisopyrazolonc- 
4-azobcnz6ne, i, 623. 
4-Benzylidene-3-phenylpyra2olone, 
i, 349, 622. 

Benzylidenephenylthiosemicarbazide, 
i, 804. 

Benzylidenesemicarbazide, i, 166. 
Benzylidenetrimetbyleneglycol, i, 896. 
Benzyllophine, Pboc., 18o 4, 49. 
Benzylmalonic acid, heat of combustion 
of, i, 226. 

Benzylmcthylamine, o-amido-, i, 146. 
1:2; 6-Benzylmcthylimidothiazoliiie 
salts, i, 302. 

Benzylmethylnitrosaminc, action of 
fused potash on, i, 369. 

Benzyl- a-naphthjlamine, o-amido-, 
i,146. 

Beuzyl-i8-naphthylamine, o-amido-, 
i, 146. 

Benzyl-jS-naphthylhydrazino, o-amido-, 
i, 149. 

Benzyl-jS-naphthylnitrosaminc, o-nitro-, 
i, 149. 

Benzyl-ia-nitraniline, o-nitro-, i, 211, 
Benzyl-o-nitraniline,^nitro-, i, 238. 
a-Benzylnormethylopiazone, i, 429. 
Ben^l-jD-phenetidine, i, 146. 

— o-nitro-, i, 211. 
Benzyl-^-phenefylliydrazine, o-amido-, 
i, 149. 

Benzyl-^j-phenetylnitrosamino, o-nitro-, 
i, 149. 

Benzylphenylhydrazine, o-amido, i, 149. 
Benzylphenylnaphthacridone, ^ 41. 
Benzylphenylnitrosamine, o-nitro-, 
i, 149. 

a-BenzylsoIioylaldoxime, i, 27* 
Benzylsalicylamide, i, 27. 
Benzyltartaramic acid, i, 182. 
Benzyltartarimide, i, 181. 
Benzylriiiocarbainides, i, 11, 241. 
Benzyltoluene, dinitro-, i, 72. 
Benzyl-j?-to3ylliydrazine, o-amido, 
i,149. 

Benzyl-jy-tolylnitrosamine, o-nitro-, 
i, 149* 
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Benzyl-^-tolylphenj Icarbamide, 
o-amido-, i, 187. 

o-nitro-, i, 187, 

Beryly artificial preparation of, ii, 284. 
Betalnaldehyde, i, 168. 

Betaine of triphenylphospliine, i, 189. 
Bicaloiiun phosphate, action of crater 
on, ii, 817. 

Bilberries, wax and other substances in, 
ii, 470. 

Bile and metabolism, iz, 28S. 

estimation of bilirubin in, ii, 466. 

— human, ii, 107. 

the crystalline acids of, 

ii, 326. 

pigments, ii, 466. 

in urine, detection of, 

ii, 171. 

Bilianie acid, action of bromine on, 

i, 432. 

Bilirubin, estimation of, in bile, ii, 466. 
Birgiis lairo, composition of the liver 
fat of the crab, ii, 147* 
Bisdiazobenzeneamide, i, 329. 
Bisdiazobenzeueanilide, i, 283, 580. 
Bis-p-diazotolueneamide, i, 829. 
Bi8-p-diazotoluene-;P*toluidide, i, 283, 
680. 

Bisdiketohydrindene, i, 38. 
Bisdiphenylpyrazolone, i, 376. 
Bismethyleneisoquinoline, i, 344. 

methiodide, i, 844. 

Bismuth, estimation of gold and silver 
in, ii, 71. 

freezing points of alloys of, in 

thallium, Trans., 32, 34. 

gallanilide, i, 194. 

gallate, basic, i, 417. 

— mesoialate, i, ^9. 

oxide, behaviour of, at high tem- 
peratures, Trans., 314. 

poteniM of, ii, 374. 

salicylate, basic, i, 416. 

separation of antimony, arsenic, or 

tin from, by electrolysis, ii, 121. 

separation of copper from, ii, 70, 

71. 

separation of zino and nickel from, 

ii, 482. 

spectrum of, ii, 303. 

Bismuth-aluminium-^timony alloys, 
ii,420. 

Bismuth-antimony alloys, thermoelec- 
tric height of, ii, 436. 
Biamuth-cadmium-gold alloys, freezing 
point of triple, Trans., 69. 
Bismuth-cadmium-silver alloys, freez- 
ing point of, Trans., 73. 
Bismuth-gold alloys, E.M,F. of, in a 
voltaic cell, Trans., 1034. 
Bismuth-silver aUoys,’ cupellatlon of, 
Trans., 624. 


Bismuth-silver alloys, E.lkC.F. of, in a 
voltaic cell, Trans., 1034. 

Bismuth-tin alloys, E.M.F. of, in a 
voltaic cell, Trans., 1034. 
Bismuth-zino alloys, E.M.F, of, in a 
Toltaio cell, Trans., 1034. 

JBismuthim salicylicum^ i, 416. 
Bisphenyldiketohydrindene, i, 38. 
Bisphenyltriazole, i, 212. 

Bitumen, Californian, nitrogen conteot 
of, ii, 436. 

Biuret hydrate, condensation of, with 
benzaldehydo and ethylio aceto- 
acetate, i, 374. 

Black Sea, sulphydric fermentation in 
the, ii, 200. 

Blay hitam, a Malayan arrow poison, 
ii, 328. 

Bleeding of plants, ii, 64. 

Blood and Wod pigment, action of 
zino and its salts on, i, 432. 

coagulation of, ii, 289. 

corpuscles and plasma, estimation 

of the volunze of, ii, 288. 

red, determination of the 

molecular weight of soluble com- 
pounds by means of, ii, 411. 

of different specific 

oxygen capacities, ii, 357. 

estimation of oxygen in, ii, 364, 

• estimation of sugar in, ii, 122. 

— influence of time on the absorption 
of carbonic oxide by, ii, 244. 

non-coagulable, ii, 58. 

presence of hydrogen and methane 

in the residual nitrogen from, 
ii, 463. 

Boiling of liquids, apparatus for facxll*- 
tating the, ii, 268, 444. 

Boiling points, corresponding, law of, 
ii, 269. 

of ethereal salts of normal 

fatty acids, Trans., 725. 

— of homologous compounds, 

calculation of the, Trans., 198, 
725. 

of homologous simple and 

mixed ethers, Trans., 194. 

— of solutions, application of 

Eaoult’s law at, ii, 227. 

— relationships between, i, 481. 

BoUtug edulU^ new carbohydrate from,- 

i, 161. 

Bonds, double, influence of halogens on 
the optical value of, ii, 1. 

Bone in osteomalaoi^ ii, 358. 

Bones, effect of feeding with oats on the 
weight and composition of, ii, 2^. 

— fluorine in, ii, 147. 

mineral matters of, ii, 21, 

Boracites, brominated, ii, 

chlorinated, ii, 4i3. 



55(5 


INDEX OF SUBJECIS. 


Borates, bromo-, ii, 447. 

Borax as a basis for aoidimetry, ii, 27. 
— - TDelfcing point of, ii, 6. 

Toltttility of, ii, 380. 

Boric acid, cstim^ion of, in boronatro- 
colcite, ii, 31. 

■ testing for, in wine ash, 

ii, 831. 

Bomeols, synthetic, i. 255. 

Boron amorphous, action of the electric 
arc on, ii, 42. 

Boron-compounds, aaromatio, i, 190. 

— molecular volumes of, ii, 6. 

Borosalieylic acid, sodium salt of, i, 463. 
Brass, analysis of, ii, 298. 

Brassylamide, i, 13. 

Braunite, ii, 100. 

Brazilin, i, 257. 

— methylation of, i, 311. 

Bread, dietetic value of different kinds 
of, ii, 245. 

estimation of fat in, ii, 263, 369. 

Bromal hydrate, heat of fusion of, 
ii, 489. 

Bromates, effect of heat on, Tbans., 802. 
Bromelin, proteolytic action of, ii, 63. 
Bromine, action of, on normal sodium 
prophospliate, ii, 850. 

atomic weight of, li, 276, 811. 

— chlorine and iodine, detection of, 
in the same mixture, ii, 66. 

detection of, in iodine, ii, 428. 

— — estimation of, in mine, ii, 159. 

liquid, molecular weight of, Tbans., 

169. 

magnetic rotation of, ii, 77. ^ 

— separation of chlorine from, ii, 427. 
BromoDOrates, ii, 448. 

Bromoform, preparation of, i, 661. 
Bronze, analysis of, ii, 298. 

Bmoino metniodide, isomeridc of, i, 852. 
— — ^^enyl-ajJ-dibromopropionate, 

Bttlbocapnine and its salts, i, 100. 

— methiodide, i, 100. 

Buckwheat, non-fixation of free nitrogen 

by, ii, 470. 

BuLane, 1 1 3-dibromo-, Tbaks,, 962. 
Butanetetiracarboxylic acid, TsAi^s., 
1002. 

homologues of, Tba^S., 996. 

acids, stereoifiomeric, i, 362. 

anhydrides, stereoisomeric, i, 863. 

^uieafnmdota^ colouring matter of the 
flowers of, Bboo., 1894 , 11. 

Butter analysis, ii, 124. 

detection of margarine in, ii, 75. 

Butter-fat, ii, 368. 

Bulylbenzene, tertiary, xutro-derivatives 
Off, i, 445. 

Butylcarbamide, tertiary, i, 405. 
Butylehloial hydrates, i, 8^ 


Biitylchloral, derivatives of, i, 854. 
Butylchloralacotamides, i, 355. 
Butylchloralbenzamides, i, 356. 
Butylchloralformamides, i, 365. 
Butyl-o-cresol methyl ether, trinitro-, 
i, 449. 

trinitro-, i, 449. 

Butylio nitrite, tertiary, i, 2. 
Butylmethoxybenzene, i, 450. 

dinitro- and trinitro-, i, 450. 

Butyl-w-methoxytoluene, i, 460. 

dinitro- and trinitro-, i, 450. 

Buiylnaphthalene, i, 468. 

Butyltoluene, bromo-, i, 445. 

bromonitro- and bromodinitro- 

i, 416. 

bye-products formed in the pre- 
paration of, i, 446. 

— * dinitro-, i, 445. 

phenols and ethers of, i, 449. 

Butyltoluenesulphonic acid, nitro- 
bromo-, i, 446. 

Butylxylene, tertiary, derivatives of, 
i, 446. 

Buiyranilide, compound of, with alu- 
minium chloride, i, 586. 

Butyric acid, a-bromo-, magnetic rota- 
tion of, Tbans., 410, 429. 

normal, heat of combustion 

of, i, 225. 

— — oxidation of, i, 491. 

ctajS-trichloro-, magnetic rota- 
tion of, Tbanb., 410, 423. 
Butyrocatechone, ^S-bromo-, i, 74. 
Butyiyl-a-diphenylsemicarbazide, i, 411. 
Batyiyl-a-diphenylthiosemicarbazidc, 
i,411. 


c. 

Cacao alkaloids, separation and estima- 
tion of, ii, 168. 

bean, ii, 363. 

Cadmium, action of, on acid solutions of 
cadmium chloride, ii, 97. 

ammonium chloride, ii, 17. 

— arsonite, ii, 360. 

bromoborate, ii, 448. 

cassium haloids, ii, 45. 

carbonate, compound of hydroxyl- 

amine with, ii, 46. 

chloride, action of cadmium on 

acid solutions of, ii, 97. 

— chloroborate, ii, 414. 

estimation of, ii, 333. 

estimation of, by electrolysis, ii, 481 . 

hydrogen chloride, ii, 17. 

hydroxide, degree of affinity of, 

ii,229. 

iodide, solubility of, ii, 443. 

— lithium cliloride, ii, 17. 
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Cadminia oxide, behaTiour of, at bigb 
temperatures, Tbaits., 814. 

potassium cbloride, ii, 17. 

hypophosphate, ii, 280. 

potential of, ii, 374. 

separation of arsenic, antimony or 

tin from, by electrolysis, ii, 121. 

— separation of copper from, by the 
iodide method, ii, 68. 

'■ ' separation of mercury from, by 
electrolysis, ii, 399. 

Oft dmiiim -ii.l n-mininTn .H'n alloys, ii, 420. 
Cadmium-gold-bismutb alloys, freezing 
point of, Trans., 69. 
Cadmium-golddead alloys, freezing point 
of, Trans., 66, 67. 

Oadmium-gold-thallium alloys, freezing 
point of, Trans., 70. 

Cadmium-lead alloys, E.M.F. of, in a 
Toltaio cell, Trans., 1037. 
Cadmium-ailver-bismutb aUoys, freezing 
point of, Trans., 78. 
Oadmium-silYer-lead alloys, freezing 
point of, Trans., 72. 
Cadmium-silTer-tballium alloys, freezing 
point of, Trans., 72. 
Caidminm-silTer-tin alloys, freezing 
point of, Trans., 71. 

OadmiuTP-zino alloys, B.M.F. of, in a 
Toltaio ceU, TRAm, 1(^5. 

Caesium cadmium baJoXds, ii, 45. 

— oupribromides, ii, 47. 

—■ cuprichlorides, ii, 47. 

magnesium hnloTds, ii, 45. 

— oxide, action of hydrogen on, 
ii, 284. 

potassium and rubidium sulphates, 

comparatiye crystallography of, 
Trans., 628, 

comparatiTe optical 

characters of, Trans., 697. 

volume relations 

of, T^anb., 649. 

ruthenium nitrosochloride, ii, 386. 

sulphate, oiystallography of, 

Trans., 641. 

optical properties of, Trans., 

674. 

zinc haloids, ii, 46. 

Caffearine, i, 214. 

Caffeine, estimation of, in cacao, 
ii, 168. 

reactions for, ii, 167. 

Caiapin, i, 264. 

Calcium acetylide, i, 313. 

arsenite, ii, 361, 

— carbide, i, 318. 

carbonate, solubility of, ii, 7. 

chloride, the taking up of, by 

plants, ii, 2S0. 

estimation of, ii, 832. 

— estimation, Tolumetric, of, ii, 161. 

Toil. TiXVl, ii. 


Calcium, magnesium, feme, and man- 
ganous phosphates, separation of, 
ii, 255. 

oxalate in plants, ii, 65. 

solubility of, ii, 7. 

oxide, action of chlorine on, 

Trans., 2. 

and ammonium chloride, in- 
fluence of moisture on the interaction 
of, Trans., 632. 

and sulphuric anhydride, in- 
fluence of moisture on the interaction 
of, Trans.. 611. 

behaviour of, at high tem- 
peratures, Trans,, 814. 

— inertness of, Trans., 1. 

— — phosphorescence of, Trans., 

736. 

— oximidosulphonates, Trans., 665. 

oxyiodide, li, 92. 

phosphate, action of water on, 

ii, 817. 

assimilation of, ii, 824. 

effect of, in food on the ash 

of milk, ii, 246. 

effect on the ofilpring of, 

consumed during the period of gesta- 
tion of, ii, 198. 

— — salts, electrical conductivity of, 
u,130. 

function of, in the vegetable 

organism, ii, 207. 

— minimum E.M.F. required to 

electrolyse, ^ 178. 

substitution of strontium for, as 

plant food, ii, 207. 

substitution of strontium for, in 

the animal organism, li. 198. 

— — sucrate, decomposition products 
of, i, 105. 

sulphate, hemihydrate of, ii, 44. 

solubility of, ii, 7. 

— supersaturated solutions of, 

ii, 89. 

sulphide, phosphorescence of, 

Trans., 737. 

sulphite, effect of, on alcoholic 

fermentation, ii, 61. ^ 

veratrate, dry distillation of 

i, 34. 

Calciam-chloride-tuhe, ii, 329. 
Colorimeter, new animal, li, 243. 
CRlorimetry for clinical purposes, 

ii, 142. 

Camphanio acid, consritution of, 
i, 141. 

Camphelenc, i, 203.^ 

Camphelio alcohol, i, 203. 

chloride, i, 203. 

tliiocyanate, i, 208. 

Camphdly&mmonium comphelyldithio- 
carbaj^te, i, 203. 


42 
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Oampliene, action of chlorine on, in 
pcosenoe of alcohol, Pnoc., 1894, 
68 . 

action of phosphorus pentachlo- 

ridc on, Tbahs., 36, 37. 

— action of sulphuric acid on, 
i, 612. 

bromo-, Pboo., 1894, 67. 

ohloro-, Pboo., 1894, 67. 

constitution of, i, 421. 

from oil of spike, i, 140. 

from oil of *merian, i, 140. 

— halogen derivatives of, Paoc., 
1894, 67. 

— in essential oils, i, 201. I 

— phosphorus-derivatives of, Tbabs., 

36. 

Oamphenebomeol, ether of inactive, 
i. 612. 

Oamphene-homeols, i, 265. 
a-Oamphonephosphonic acid, Tbaits., 

37. 

jS-Camphenephosphonic acid, Tbaitb., 
38- 

Oamphcnephosphonio acids, action of 
halogens on the sodium salts of, 
Tbasts., 42. 

— action of heat on the sodium 

salts oi^ TBA.NS., 41. 

Oamphenes, constitution of, i, 141. 
Oamphocarboxylio acid, bromo-, i, 422. 

— derivatives of ethereal salts 

of, i, 202. 

_ oxidation of, i, 422, 

Oampholene, hydrogenation of, i, 254. 

— preparation and properties of, 
i, 254. 

Campholylamine and its acetyl and 
bensoyi derivatives, i, 203. 

— — ' nitrite, i, 203. 

Oampholylio alcohol, i, 202. 

Camphor, action of bromine on, Pboc., 
1894, 57. 

— — amido-, carbamide-derivative fri)m, 
i,241. 

-OOttfitittttion of, i, 141, 421, 422, 

613. 

^ dibromot-, a new, Pbog., 1894, 
164. 

preparation of sulphonio deriva- 
tives ox, Pboq^ 1894, 163. 

— » ration between the rotatory 
power of, and the molecular weiglrt 
of certain solvents, i, 618. 
/8-Camphoramio acid, ^ 839. 
Oamphor-deriTaitivas, x, 201. 
Camphor-formula, i, 422. 

Cam^or-group, stereouommim inthe, 

Camphoric acid, eonriatution of, i, 141, 
421. 

w— » diSsivaftiveB <3^, i, 889. 


Camphoric acid, formation of trimcthyl- 
succinic acid from, i, 46. 

heat of neutralisation of, 

i, 142. 

— product of tile oxidation of, 

i, CIS. 

— products of the action of 

fused potash on, Pboc., 1894, 65. 

Camphoric acids, isomeric, comparison 
of the, i, 538. 

Camphoric anhydride, bromo-, action 
of alkalis on, i, 615. 

Camphorisoimide aurochlorido, i, 594. 
Oamphoronio acid, constitution of, 
i,141. 

Camphoroxime, oxidation of, i, 46. 
Oamphorpinacone, i, 614. 

acetates of, i, 614. 

ethyl ethers of, i, 614. 

— methyl ethers of, i, 614. 

propyl ether of, i, 614. 

Camphorquinone, formation of, by the 

oxidation of camphocarboxylic acid, 

i, 422. 

Oamphorsulplionic bromide, Pboo., 
1894, 164. 

bromo-, Pboc., 1894, 164. 

— dextrorotatory, Pboc., 1894, 

165. 

chloride, dextrorotatorv, Pboc., 

1894, 164. 

OamphyHo acid, sulplio-, i, 47. 

Oanadine, i, 479. 

Oanaigre tannin, i, 88. 

Cancer, ptomame from urine in a case 
of, i, 659. 

Cancerine, i, 559. 

Canfieldite, a new germanium mineral, 

ii, 18, 458. 

Cannahia saihOf composition of seeds 
and etiolated sprouts of, ii, 118, 469. 
Caper-quercitrin, i, 209. 

Cappa/^ spinosa^ vellow colouring mat- 
ter from flower ^)ud8 of, i, 299. 

Caprio acid, normal, heat of combustion 
of, i, 225. 

Capro^dehydc, amido-, i, 144. 

: Oaproic acid, 7 ^-du 8 onitroBO-, i, 228. 
Oaprylene, action of nitrosyl chloride 
on, Tbjuts., 326. 

Caraway seeds, extracted, digestibility 
of, ii, 889. 

Carbamic acid, nitro-, ii, 413. 

hydrazide, i, 166. 

Carbamide, condensation of /3-diketones 
with, i, 111. 

—•freezing point of solutions of, 
Tbans., 807, 308. 

— nitro-y i, 899. 

Carbamide. See also T7!rea. 

Oarbamides containing tertiary alkyl 
zadioilesi method for obtaining, i, 405. 
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CarbanudobeuzjlantliTamUc acid, i, 350. 
Carbamidodinitrophenol, i, 118. 
Carbamidothionaphtbol, i, 29. 

ethyl ether, i, 29. 

OarbanilidocarToxime, molecular rota- 
toiy power of, ii, 406. 

Carb^ide, i, 166. 

Carbimidothiophenol, amido-, i, 126. 

nitro-, i, 125. 

Oarbizines, constitution of, i, 303. 
Oarbodiphenylimide, stereoisomeridos of, 
i,698. 

JB-Carbodiphenylimide, physical modifi- 
cation of, i, 135. 

Carboditolyhimide, stereoisomerides of, 
1, o98. 

^-Carbodi-jp-tolylimide, physical modifi- 
cation of, i, 135. 

Carhohydrate from JSoIetus edulis, 

i, 161. 

Carbohydrates, crystalline amido-de- 
riratiTes of ^e, i, 221. 

detection of, by means of resor- 
cinol, i, 397. 

formation of fat from, ii, 891. 

in nrine, ii, 60, 

—— of norm^ urine, ii, 893, 

of the fruit of the Kentucky cofree 

nut tree, ii. 111. 

— of yeast, i, 222. 

^soluble in water obtained from 

malt and barley, i, 106. 

Carbon and iron, cbemical relations of, 
Tbasts., 788. 

bisulphide, combustion of, in oxy- 
gen, Tbaits., 616. 

— pure, preparation and pro- 

perties of, ii, 315. 

— solubility of salts in, ii, 316. 

— boride, ii, 279. 

bromosulphide of, ii, 91. 

compoimd, j^ossible number of 

isomerides of a, i, 483. 

— estimation of, in steel, ii, 119. 

hydrogen and nitrogen, simul- 
taneous estimation of, ii, 257. 

— molecular changes of, accompany- 
ing the tempering of steel, ii, 420. 

oxysulphide, reactions of, ii, 367. 

silicide, ii, 42, 43, 

sulphide, new, ii, 90. 

tetrabromide, new method of pro- 
ducing, Tbans., 262. 

Carbonates, double, fusibiliiy of iso- 
morpbous mixtures of, ii, 179, 228. 

— metallic compounds of hydroxyl- 
amine with, ii, 46. 

T Tolumetrio separation of hicarhon- 

ates and hydroxides from, ii, 478. 
Carbonic aoi^ hydrazides of, i, 166. 
anhydride, action of, on glass, 

ii, 48. 


Carbonic anliydride, action of, on the 
diastatic ferments of the animal body, 
ii,103. 

— and oxygen, exchange of, 

between plants and the air, ii, 110. 

— and nitrogen, therznal pro- 
perties of a mixture of, ii, 38. 

dry, action of dry ammonia 

on, ii, 253. 

effect 0 ^ on respiration, 

ii,144. 

estimation of, in beer, ii, 218. 

estimation of, in presence of 

soluble sulphides, ii, 331. 

■ formation of, by leaves after 

removal from plants, ii, 151. 

Carbonic oxide and chlorine, volume 
changes during the interaction of, 
ii, 412. 

— — combination of, with chlorine 
under the influence of light, Pboo., 
1894, 165. 

I discrimination of, from ole- 

fines, ii, 296. 

influence of, on germinaiion, 

ii, 23. 

’ ■ influence of time on the ab- 

sorption of, by the blood, ii, 244. 

' oxidation of, in presence of 

palladium asbestos, ^ 294. 

< — poisoning with, ii, 860- 

Carhonyl-compounds, refraction con** 
stants of, ii, 301. 

Carborundum, ii, 43. 

analysis of, ii, 31. 

Carbotolmdocarvoximes, molecular ro- 
tatory powers of the, ii, 405. 
CarhoxyamidoUiiophenol, i, 126, 
Carboxybenzilehydrazones, i, 377. 
Carboxyhficmoglobin, displacement of 
the carbonic oxide in, by oxygen, 
i, 216. 

Oarboxymetbylhexahydro-o-amidophe- 
nylacetio acid, i, 428. 
Carboxyphenylic methanesulpbonate, 
i, 37. 

3-Carboxypyrazolone-4-o-azobenzoio 
acid, i, d&. 

Oarmin, ^-b^omo-, constitution of, i, 9^ 
95. 

reactions of, i, 94. 

Carminic acid, nature of, i, 94. 

Oarone, i, 535. 

Caroneoxime, i, 535. 

Carotene, instability of colouxingmatters 
containing, i, 95. 

Cartilage, cbemical cbanges in, during 
ossification, ii, 825. 

Carvacrol, symmetrical, synthesis 
i, 576. 

Carrcol, i^ 585. 


42—2 



560 


INDEX OF SUBJECTS. 


of, 


Carreoleplionylbydrazonej liydro- 

bromo-, i, 299. 

Oarvole, hydrobromo-, i, 297. 

— oxidation products of, i, 421. 
Oarvoleplionylliydrazone, i, 299. 

Oarvonc, reduction of, i, 637. 

tetrabromide, i, 538. 

Carvone-gronp, semicarbazide com* 
pounds of, i, 536. 

Oarvone-series, i, 636. 

Carvoianacetone, i, 889. 

OatTOxime, bydrobromo-, i, 298. 
Caryopliyllen alcobol, urethane 
i, 638. 

— nitrolamine, i, 688. 

— nitrosate, i, 638. 

OaryopbyUene, i, 588. 

Casein and the organic phosphorus 

therein, i, 216. 

. I behaviour of the phosphorus m 
the digestion of, ii, 244. 

— oxidation of, i, 479. . . 

vegetable, constitution of, i, zlo* 

Caseins, i, 310. 

Caseogen, i, 310. 

Catechol, action of, on the sugars 
i 898 

— condensation of, with halogenated 
fatty acids, i, 505. 

— • ketone from, i, 73. 

■ — phosphate, i, 588. 

picrate, i, 120. 

Cateoholchloropbospbine, scconclary, 

Catechoiglyooisociuinoline, i, 518. 
Catecholglycophenyltriazine, i, 606. 
Catecholglycotetrahy 


catjecnoigiycupwou -7 - - 

Catecholglycotetrahydroquinoline, 

i 519. 

Oatechoiglyootetrahydroqumolinesul- 

phonio acid, i, 610, 619. ^ 

Cateoholglyoothiocyanate, 1 , 5(^ 
Catecholglycoiolyltriazine, 1 , 606. 
Cateoholoxychlorophosphinc, secondary, 

i»588. 

Oatecholphosphine, tertiary, 1 , 680 . 
Caustio liquors containing chlonnc, 
titration of, ii, 67. 

Celb See battery, galvanic cell, 
C^-membrane, cellulose from, i, 107. 
Oell-membranfis, vegetable, ii, 250. 

- — ■ — crystals of calcium ox- 
alate in, ii» 66. r - tTi 

Cell-nucleus, chemical nature of, u. 111. 
Cells, animal, influence of proteld 
nutrition on proteld metabolism m, 

ii, 58. , _ 

decomposition of hydrogen per- 
oxide by, ii, 24. , . 

Cellulose, crystiJlisation 1 , 107- 

i.— in oaseating lymph glands, si, 24. 
Cdlulose-like suhstance from the tasues 
of fungi, ii» 426, 


Celluloses, i, 63. ^ v • 

— • and oxy celluloses, atmospheric 
oxidations of, Tbans., 476. 

from oat straw and esparto, 

i 354 

— oxy-, deoxidation of, Teaits., 478. 

1- hydrolysis of, Teaits., 478. 

natural. Tbaits., 472; i,S99. 

various, hydrolysis of, with 

different acids, i, 64. 

Cement, Scott’s, ii, 236. 

Cereals, estimation of crude fibre in, 

.. ^ 

Ceric dichromate, ii, 189. . . . t 

Cerium diosdde, behaviour of, at high 
temperatures, Teanb., 314. 

■ separation of, from lanthanum and 
didymium, u, 139. 

Cerite, separation of the oxides m, 

ii 47 . 

Cerium-group of earths, separation of 
thorium from, by means of potassium 
nitride, ii, 256. 

Cetylmalonic acid, heat of combustion 

of, i, 225. tt 1 n 

Ohabasite from York Haven, York Co , 

Pa., li, 242. 

Chalcophanite, identity of hydrofrank- 

linite with, li, 438. 

Champacol, i, 538. . . 1 

Charcoal, wood, action of sulphuric acid 
on, i, 217 . . 

Cheese, damaged, ptomaine from, 

. .. 

— — estimation of fat in, u, 300. 

— cstimatiou of nitrogen and proteids 

in, ii, 76. . . , . 

influence of, on intestinal putre- 
faction, ii, 892. 

Cheltenham, imnei*al waters of, Teaks., 
772. 

Chemical action of light, exi^wnditure of 
energy equivalent to, ii, 275. 

- change, influence of moisture on, 

Teaks., 611. 

influence of solvents on, 

* - - phases and conditions of, 

—^constitution and dielectric con- 
stants, ii, 374. 

equilibrium and dieleotno con- 
stants, ii, 266. £ ^ 

reaction, dependence of, on the 

presence of water, i, 86. 

_L reactions, use of electricity to 
follow the phases of, ii, 276. 
Ohenopodine, non-existence 
Chenopodiwn album, see^ of, 11 , 363. 
Chenopodium seed, detection of, m 
flours, ii, 370. 
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Clierry laurel water, estimatiou of 
hyd^gen cyanide in, ii, 165. 

Chestnut, In^an water-, composition of 
the kernels of, ii, 66. 
Ohestnut-quercitrin, i, 299. 

Chinine, hydrolytic decomposition of, 
i, 392. 

Chionanthin, i, 206. 

CMonanthus rir^inica^ glucoside from, 

i, 206. 

Chitaminic acid, i, 168. 

Ohitario acid, i, 16S. 

Chitenine and its salts, i, 152. 

Chitenol and its salts, i, 152. 

Chltonic acid, i, 167. 

Chitose, i, 167. 

Chloralic acid, i, 105. 

— constitution of, i, 394. 

Ohloralose, i, 103, 394. 

Chlorhydrin, formation of ethereal salts 

of, i, 465. 

Chlorides, action of aluminium on, 

ii, 136. 

estimation of, in presence of or- 
ganic matter, ii, 427. 

influence of, on nitrification, 

ii,468. 

relation between the precipitation 

of, bydrochlorio acid and the re- 
duction of the freezing; point, ii, 40. 
Chlorine, action of, on lime, Tbans., 2. 

and hydrogen, influence of 

moisture on the interaction of, 
Tbaits., 612. 

atomic weight of, ii, 276, 311- 

bromine and iodine, detection of, 

in the same mixture, ii, 66. 

— compounds of, in the lupine, 
ii,247. 

detection of traces of, ii, 426. 

liberation of, during the beating a 

mixture of potassium chlorate and 
manganese peroxide, Tsjlns., 202. 

magnetic rotation of, Tbans., 27, 

ii, 77. 

— preparation of, for laboratory pur- 
poses, ii, 445. 

separation of bromine fixan, ii, 427. 

volume changes during the action 

of, on corhonio oxide, ethylene, and 
hydrogen, ii, 412. 

Chlorite-group, ii, 284. 

Chloroarsenian, ii, 240. 
Chlorochromates, li, 383. 

Chloroform administered by inhalation, 
passage of, into the urine, ii, 149. 

decomposition of, in sunlight, 

i, 61. 

presence of alcohol in, i, 61. 

Chloropl^Fll, action of alkaUs on, !, 842. 

action of hydrochloric acid on, 

i,S41. 


Cholestene, i, 326. 

— — action of nitrous acid on, i, 827. 

— — chlorine and bromine derivatives 
of, i, 826. 

Cholesterol, i, 326. 

composition of, i, 486. 

diohloride, i, 827. 

dinitro-, i, 327. 

Cholesterylic acetate, i, 486. 

acetate dicliloride, i, 337. 

butyrate, i, 486. 

chloride, action of nitrogen oxides 

on, i, 327. 

— chloride, nitro-, i, 327. 

propionate, i, 486. 

Cholic acid, action of bromine on, 

I, 432. 

action of nitric acid on, 

i, 432. 

Choline, i, 437. 

condensation of, with hydroxyiso- 

butyrio acid, i, 437. 

condensation of, with hydroxy- 

valeric acid, i, 437. 

Choline of tnphenylphosphine, i, 189. 
Ohondrodite, chemical composition of, 

ii, 241. 

Okromammoniuni compounds, constitu- 
tion of, ii, 407. 

Chromates, action of molybdic acid on, 
ii, 455. 

Chromic acid, separation of vanadic 
acid from, ii, 163. 

Chromium ammonium sulphates, ii, 95. 

arsenite, ii, 351. 

carbides, ii, 453. 

estimation of, in ferrochromium, 

ii, 35, 70, 217. 

estimation of, in steel, ii, 35, 

217. 

— hydroxides, thermochemistry of, 

II, 383. 

iron carbides, ii, 462. 

properties of, ii, 463. 

— — separation of, from iron and man- 
ganese, ii, 429. 

sulphates, ii, 96. 

basic, ii, 382- 

Chromium-bases, constitution of, ii, 50, 
Chromium-oomponnds, molecular trans- 
formation of some, ii, 382. 
Chromium-steel, ii, 452. 
Cliromylhydroxide, sulpho-, ii, 383. 
Chrysene and chxysofluorene, i, 386. 
Chrysin, i, 93, 207. 

dinitro-, i, 207, 380. 

nitro-, i, 380. 

Chxysofluorene, i, 337. 

Ohrysophyscin, i, 541. 

GhxysopyKrin, i, 541. 

Cider-apples, derelopment and matura- 
tion of, ii, 225. 
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CinoHnc, hj^drolytie decomposition of, 

1, 392. 

Oincholenpons, i, 478, 620. 

Cinchona alkaloids, compounds of, Ttiili 
ethylic iodide, i, S9I. 

Oinohonidine and its salts, relation be- 
tween the optical rotatoiy power of, 
i, 99. 

— ethiodide, i, 391. 

hj^diiodide, i, 891. 

— • iodoethyl-, hydriodide, i, 391. 

phenyl-ai3-dibromopropionate, 

i, 884. 

Oinchonifine and its deriTatlyos, i, 351. 
Oinchoninamide, i, 618. 

Oinchonine, i, 151. 

— action of dilute acetic acid on, 
i,482. 

■ — constitution of, i, 431, 432. 

ethiodide, i, 391. 

hydriodide, i, 391. 

iodoethyl-, hydriodide, i, 391. 

— — phenyl- a^-dibromopropionate, 

8- Cinchonine, i, 262. 

Cindbiotine, i, 628. 

Cinnaxnaldehyde, condensation of, with 
j9-hydroxy-«-naphthaquinone, TjaAsra., 
86 . 

Oinnainenc, w-nitro-, action of nitrosyl 
chloride on, XsAirs., 327. 
Oinnamenyl-a-cyanaorylio acid, i, 489. 
Cinnaanio acid, action of nitrosyl chlor- 
ide on, Tbans., 329. 

— ■ — behaviour of, towards micro- 
organisms, i, 280. 

— ihromide, amine salts of, 

i, 334, 

— — resolution of, into its 

optically active components, i, 384. 

— dichlorido, optically active, 

i, 884. 

Oinnamonitrile, i, 33. 

Cinnamylacrylio acid, i, 84. 
CinnOmylacrylonitrile, i, 34. 
Oinnaimyl-a-cyanoacrylio acid, i, 34. 
Cinnamyl-a-diphenylBexnioarhazide, 
i,4U. ^ 

Oixmamjlideneallylthioseinica^^ 

1,806. 

Oinnamylidenephenylthiosemioarhazidc, 

1,804. 

Citraconio ckcld, conversion of, into mesa- 
oonic acid, i,408. 

— separation of ilaconio and 

mesaconic acids from, i, 404. 

CHtral-series, compotinda of, i, 88. 
Citrazinamide) preparation of, from 
ethylic citraziuat^ OI^RiJrs., 29. 
^rednctioii of, with sodixmi amalgtan, 
29. 

CS^Minio acid, 28, 828. * 


Citrazhiic acid, eonveimon of diammo- 
niiim citrate into, Tranis.. 28. 

dinitro-, Trans., 833. 

from beet juice, i, 115. 

nitration of, Trans., 831. 

stilphonation of, Trans., 834, 

Citrazinimide, action of aqueous potash 
on, i, 425. 

conversion of, into phenylpyrazo- 

lonecarboxylic acid, i, 260. 
CitraziniznidephenyUiydrazone, chloro-, 

i, 260. 

Citrazinyl alcohol, Trans., 30. 
Oitrazinylhydpobenzom, Trans., 31. 
Citric acid, and its alkali salts, i, 862. 
— - decomposition of, by sun- 
light, i, 328. 

Clinohumite, chemical composition of 

ii, 241. 

Coagnlation of the blood, ii, 289. 

Coal, vanadiniferous, ii, 58. 

Coal-gas, estimation of nitrogen in, 
ii, 119. 

Cobalt arsenite, ii, 851. 

ammonium chloride, li, 17. 

bromoborate, ii, 448. 

chloroborate, ii, 414. 

estimation, electrolytic, of, ii, 481. 

— — estimation of, by Classen’s oxalate 
process, ii, 482. 

— hydrogen chloride, ii, 17. 

lithium chloride, ii, 17. 

— nitro-, ii, 96. 

potassium hypophosphate, ii, 280. 

potential of, ii, 374. 

^alts, compounds of hydroxlamine 

with, ii, 187. 

sdenate, basic, ii, 16. 

— separation of iron from, in steel 
analyses, ii, 256- 

separation of nickel from, ii, 34, 

35. 

Cobaltamine compounds, constitution 
of, ii, 407. 

Cobalt-bases, constitution of, ii, 50. 
Cohalt-compoundB, pure, preparation 
of, ii, 184. 

Cobaltosocobaltic oxide, behaviour of, 
at high temperatures, Trans., 314, 
Cocaine, 9»-amido-, i, 657. 

and its derivatives, physiological 

action of, ii, 894. 

— o-ohloro-, i, 557. 

hydrochloride, m.p. of, i, 154, 

— • 9»-nitro-, i, 657. 

.. technical preparation of, from as- 
sociated aJlcaioTdB, i, 478, 667. 

— teat for, ii, 127. 
d-Cocalne, «»-ainido-, i, 667. 

o-ohloro-, i, 657. 

— ifi-nitro-, i, 657. 
d-Ooccdnea 2 odimethylaniline, i, SS8. 
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^Z-Cocfuneazodiplieiiylaimne; 558. 
<i-C3o(saiiieazo-a-iiaphthylaiiiiiie, i, 558. 
<7-Oooaixiecarbainidc, i, 658. 
<2-Oocamephenjlthiocarbamide, i, 558. 
t^Cocainetbiocarbamide, i, 558. 
Oocainearetbane, i, 557. 
<2-Cocaineuretbane, i, 658. 

Cocbineal, colouring matters of, i, 94. 
Goooa-nut meal, digestibility of, ii, 389. 
CodeitLe, i, 431. 

metluodide, i, 431. 

Oojffee-nut tree, Kentucky, carboby- 
dxates of the fruit of, li, 111. 

Coffee tree, asb constituents of the, 
ii, 207. 

Colorimeter -with Lummer-Brodhun 
double prism, ii, 158. 

Colour of salts in solution, ii, 376. 

the origin of, Pace., 1898, 206. 

Colouring matter from Tine leaves, 

i, 258. 

Colonring principles of Teniilago ma^ 
drtispatana, TsAirs., 923. 
Compressibility and thermal expansion 
of solutions, ii, 224. 

Conebinine pbenyl-oj3-dibromopropio- 
nate, i, 834. 

Condensations, anomalous, i, 403. 
Condenser vritb internal circnlation, 

ii, 281. 

Condensers, commutator for, ii, 231- 

improvements in, ii, 134, 

Oond-uctivity. See Electrical Conduc- 
tivity. 

Coniferin, hydrolysis of, i, 564. 

Coniine, i, 627. 

and its compounds, i, 888. 

and its salts, i, 471. 

rotatory power of, i, 263- 

extraction ot, from hemlock seeds, 

ii,388. 

pure, i, 307. 

d-Coniine and its salts, i, 637. 

rotatory power of, i, 307 ; ii, 337- 

Conium alkuolds, i, 627. 

Connective tissue, ground substance of, 
ii, 367. 

Contrayervine, i, 204. 

Convolvulin, i, 540. 

Convolvtdinic acid, i, 540. 

Convolvulinol, i, 540. 

Copper acetate, blue, preparation of, 
i, 356* 

>— action of copper sulphate and sul- 
phuric acid on, ii, 318. 

— ammonium acetochloride, i, IIS. 
— chlorides, ii, 17. 

analysis of, ii, 297, 298. 

— and zinc sulphates, electrolysis of 
mixtures of, ii, 406. 

— arsenite, ii, 350. 

— bromide, ii, 352. 
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Copper bromide, absorption spectra of, 
ii, 804. 

absorption spectra of solu- 
tions of, in hydrobromio add, ii, 373. 

hydrobromide of, ii, 418. 

chloride, solubility curves for, 

ii, 443. 

— — solutions, colour and dectri- 
cal conductivity of, ii, 47. 

deotricil couductivity 

of, ii, 80. 

1 —electrochemical equivalent of, 

I ii, 37. 

I electrolysis of, in a vacuum, ii, 306. 

estimation, colorimetric, of minute 

quantities of, ii, 481. 

estimation, electrolytic, of, ii, 481. 

— - estimation, electrolytic, of, in in- 
vert sugar estimations, 254. 

• estimation of arsenic in, ii, 330. 

estimation of, as cuprous sulphide, 

ii, 31. 

— estimation of by precipitation with 
hydrogen peroxide, li, 83. 

estimation, volumetric, of, with 

sodium sulphide, ii, 120. ^ 

— hydride, reactions of, ii, 237. 

— hydrogen chloride, ii, 17. 

hydroxide, degree of affinity of, 

ii, 229. 

in various parts of the vine, li^ 164. 

— — - lithium chloride, ii, 17. 

— native, action of potassium cyanide 
on, ii, 417. 

from Yunnan, ii, 98. 

nitrate, use of in the voltameter, 

ii,87. 

oxide, hydrate and solublehydrogel 

of, ii, 191. 

phylloiyanatp, detection of, in 

green preserves, ii, 170. 

— • potassium bromide, a red, ii, 418.. 

— chlonde, ii, 17. 

potentm? o?, ^374. 

salts, reaction for, ii, 480. 

selenate, basic, ii, 16. 

— separation of arsenic, antimony, or 
tin from, by electrolysis, ii, 121. 

separation of bismuth from, ii, 70, 

71, 

separation of cadmium from, by 

the iodide method, ii, 68. 

separation of iron from, ii, 34. 

separation of lead from, ii, 882. 

separation of lead from, by olectro- 

lysis, ii, 120. 

sulphate, assay of, ii, 68. 

— test for, ii, 480. 

— true atomic wright of, ii, 47. 
Copper. Bee also Cirrous, 

j Copper-cadmium, ii, 280. 
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Coppor-glancc, action of potassium cya- 
nide on, ii, 417. 

Copper* pyrites, action of potassium 
cyanide on, ii, 417. 

Oopper-silTor couple, action of strong 
acids on, Pboc., 1894, 84>. 

Copper-tin, ii, 286. 

Copper-zinc, ii, 286. 

Cordierite in an eruptive rock of Soutli 
Africa, ii, 100. 

Cornea, chemist^ of the, ii, 22. 
Cornea-mucoiid, ii, 22. 

Oomuiine, i, 680. 

Oorybulbine, i, 100. 

Corydalic acid, Teaws., 62. 

Corydaline. Part III. Teaks., 57. 

— — and its salts, i, 100. 

distillation of, with zinc dust, 

Teaks., 65, 

oxidation of, with potassium per- 
manganate, GDeaks., 57. 

Oorydalinic acid, Teaks., 59. 

— action of hydrogen iodide on, 

Teaks,, 62. 

Corydalis cava, alkaloids of the roots of, 
i, 100. 

Coto-bark, crystalline constituents of, 

i, 380. 

— • constituents of, i, 94. 

true, a constituent of, i, 800. 
"Cotoln, constitution of, i, 265. 

dibromo-, i, 265. 

formula of, i, 380. 

Cotoxhoxime, i, 265. 

Cotton plant, composition of , ii, 862. 
•Cotton-seed meal, digestibility of, 

ii, 389. 

— oil, detection of, in lard, 

XI, 385. 

Ooumalinio acid, pyrazolones from, 
i, 330, 

Coumarin, amido-, and itb derivatives, 
i,50S. 

Ooumarone, new ^thesis of, i, ISO. 

— refraction constants of, i, 520. 
Coumazone, thio-, conversion of, into 

thioquinazolines, i, 476. 
Coumothiazone, derivatives of, i, 022. 

— thio-, i, 6^. 

Cows at grass, results of feeding, on 
meal, ii, 50. 

Oreosol piorate, i, 120. 

Creosotes from beech tar and oak tar, 
i, 508, 576. 

Oresol, dibromoniiro-, i, 19. 

■ estimation of, ii, 121. 

heat of fusion of, ii, 489. 

o-Cresol, f»-nitro-, i, 18. 

picrate, i, 119. 

Oresotooumarins, synthesis of, i, 289. 
Cresols, amido- and bromamido-, 
1,504 


Cresols, melting and boiling points of, 

i, 449. 

jp-Oresylic methanesulplionate, i, 87. 

sodiumsulphonate, i, 87. 

flw-Cresylmeconm, i, 601. 
w-Cresylphthalide, i, 601. 

Ontical cooiheient, relation of, to the 

formula ii, 173. 

w 

point, state of matter near the, 

ii, 81. 

— - pre^nres in homologous series of 
carbon compounds, ii, 82, 

temperatures, determinations of, 

by means of the critical index of re- 
fraction, ii, 889. 

Crooeocobalt salts, ii, 50. 

Crocetin, sugar from, i, 340. 

Croconic acid, potassium salt of, refrac- 
tion constants of, ii, 801. 

Crotonic acid, action of nitrosyl chloride 
on. Teaks., 828. 

— heat of fusion of, ii, 439. 

Orotonolactone, a-bromo-, i, 820. 

jS-bromo-, i, 319. 

iS-ohlopo-, i, 321. 

ajB-dibromo-, i, 319. 

a^-dichloro-, i, 821. 

— a-iodo-/3-bromo-, i, 320. 

a-iodo-^-chloro-, i, 821. 

Crystallographical characters of iso- 

morphous salts, connection between 
the atomic weight of contained metals 
and the. Teaks., 628. 

Crystals, mixed, solubility of, ii, 84. 
Cryoscopic behaviour of substances of 
similar constitution to the solvent, 

i, 157. 

determinations, Loomis* method 

for, ii, 228. 

— molecular weight determinations 
in benzene, ii, 133. 

Cryosoopy of the hydrate, H^SO^jHaO, 

ii, 228. 

Crystallme substances, volume theoiy 
of, ii, 181. 

structure, ii, 277. 

Crystallisation of superfused liquids, 
rate of, ii, 84. 

Cucumis utilissimug, presence of vege- 
table trypsin in the fruit of, ii, 68. 
Comic add, ehlorobromo-, i, 18. 
Ouminaldehyde, action of benzoylpipe- 
ridine on, i, 550. 

condensation of, with j8-hydroxy-a- 

naphthaquinone, Teaks., 85. 
Cumxnoyl-j3-ethylbenzoylformo7ta, i, 286. 
Cuminoyl-^-mefiiylbenzoyKormoln, 
i, 287. 

«-Cumylbenzaldoxime, i, 611. 

Oumylene diaaoBulphide, i, 125. 
Cuprammonium acetobromide, x, 118. 
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Cuprammonium acetoclilorides, i, 113. 

double salts, i, 113. 

Cuprelnej physiological action of, ii, 423. 
Cuprous iodide, solubility of, ii, 7- 

oxide, preparation of, ii, 93. 

selenide, specific beat and latent 

beat of change of stale of, ii, 306. 

sulphide, specific heat and latent 

heat of change of state of, ii, 30G. 

thiocyanate, solubility of, ii, 7. 

Oyanacetic acid, condensation of aroma- 
tic aldehydes with, i, 32. 

— deriratiTes of ethereal salts 

of, i, 817. 

Cyanaceto p-amidophenetolil, i, 316. 
Oyanacetoanisidine. i, 516. 

“ Oyanacetophenocoll,” i, 616. 
Cyanacetophenone, action of hydroxyl- 
amine on, i, 334. 

Cyanacetylacetylhydrazine, i, 272. 
C.^anacet^-lbenzenesulphonylhydrazine, 
i, 272. 

Cyanaeetylbenzylidenehydrazine, i, 272. 
Oyanacetylbydrazine, i, 272. 
Cyonacetyl-o-hy droxy benzylidenehy- 
drazine, i, 272. 

Cyanacetylisopropylhydrazine, i, 272. 
Oyanamidiazone, i, 

CyanideB,oompoands of aldehydes with, 
i,438. 

“ estimation of, in gas refuse, ii, 36. 

— production of, i, 394. 
Cyanisopropylpbenyltriazolo, i, 513. 
jju-Cyanobenzaldehyde and its oximes, 

i, 831. 

o- (^nobenzyl-a-dimethylhomophthal- 
imide, i, 603. 

o-Cyanobenzylic cyanide, i, 279, 629. 

basic substance from, i, 280. 

Oyanooampbolic acid, i, 202. 
Oyanocamphor, deriyatiTes of, i, 202. 
Cyanocarbimidothiopbenol, i, 120. 
o-Oyanoeinnainic acid, deriyatiyes of, 
i, 33. 

— m-nitro-, i, 34, 

o-nitro-, i, 34. 

— p-nitro-, i, 34. 
Oyanocoumarin, i, 489. 
j8-Oyanodi-a-isobutyiylphen\ Ibydrazine, 

i, 512. 

ao-Cyano-iS-etboxjallylbenzene, i, 279. 
Cyanogen, action of, on hydrariue, 
i, 149. 

fiame, structure and chemistry of 

the, Teaitb., 603. 

Cyanogen-series, isomerism in the, 
i, 266. 

jj-Oyano-«n-hydroxybenzylic alcohol, 
i, 576. 

jB-Cyano-a-ietodibydroquinoline, 

i,*146. 


jB-Cyunolepidine, i, 144. 

I B*Cyano-a-methylpseudocarbostyril, 

' i, 144. 

p-Cyano-J»-nitrobenzylic alcohol, i> 676, 
p-Cyano-o-nitrobenzylic alcohol, i, 676. 
Cyanophenylhydrazhies, constitution of, 
i, 23. * 

Cyanophenylisocoumarin, i, 279. 
iS-C^anopropionie acid, attempts to pre- 
pare, i, 448. 

Cyanopscudoearbostyril, i, 143. 
p-Cyano toluene, i, 674. 

Cyanuric chloride, action of ethylio 
sodiomalonate on, i, 229. 
Cyclohexamethylcarboxylic acids, iso- 
meric, i, 244. _ ^ 

Cycloid systems, constitution of, i, 474. 
Cydolinalolene, i, 612. 

Cymene, action of sulphuryl chloride 
on, i, 133. 

jp-chlorobromo- and its oxidation 

products, i, 17. 

diketone from, i, 136. 

Cystin, estimation of, ii, 403. 

Cytisine, action of bromine on, i, 638. 

and its derivatives, i, 558. 

nitronitroso-, i, 659. 

Cytoplasm, chemical nature of, ii, 111. 
Cytosine, i, 631. 


D. 

Batiscotin, i, 143. 

action of bromine on, i, 340. 

Datiscin and its decomposition pro- 
ducts, i, 142. 

sugar from, i, 340. 

Becahydroquinoline, i, 427, 
a-Decanaphthene, i, 160. 

cbloro-derivatives of, i, 160, 

Becanaphtbylene, i, 160. 

JDehydracetic acid, pyrazolones from, 

i, 360. 

salts of, Trass., 2^. 

Dehydrocholio aoid, biwmo-, i, 432. 
Behydroditetrametbyliretol, i, 49. 
Debydroirene, i, 82. 

Debydromucic acid from 5-metbylpyro- 
mucic acid, ), 442. 

Dehydrospartelne, i, 160. 

Density of a saline solution and the 
molecular weight of a dissolved solt^ 
relation between, ii, 441. 

of dilute aqueous solutions, 

ii, 441. 

DeoxyanisoTnoxime, i, 508. 
Deoxybonzoln, o-nitro-, i, 40. 

* Deoxybenzolnoxime, jp-mtro-, i, 40. 

^ Deoxyphenetoln, i, 608. 

1 
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Deoxyplieuetoinoxxmc, i, 608, 

Dermatol, i, 417. 

Desmotroposantoninio neid, i, 20S. 
Deviation, molecular, of etliereol salts 
of active diacetylglyceric add, Trans., 
750. 

Dextrins, constitutions of, i, 107, 
Dextrose. See G-lucose. 

Dmbase from Rio de Janeiro, ii, 101. 
Diabetes, excretion of nitrogen in, 
ii, 140. 

~ leruloso in, ii, 289. 

— - melUiiis, respiration in cases of, 
ii, 423. 

pbloridzin, ii, 468. 

Diacetonilide, i, 77, 181, 285. 

~ j?-bromo-, i, 2^. 

jp-ohloro-, i, 513. 

— - — j»-nitro-, i, 613. 

Diacetonamine, carbaniide-derivatiTes 
of, i, 170. 

derivatives of, 366. 

Diacetonccampbelyloarbamidc, i, 203. 
Diacetoneditbioearbaimc acid, i, 356. 
Diacotonopbcnylthiocarbamide, i, 170, 
Diacetonethiocarbamido, i, 356. 
Diacetonetbiosemicarbazide, i, 356. 
Diacetosuocinio acid, i, 861. 
Diaceio-O“toluidide, i, 77. 
Diaoeto-^-toluidide, i, 77. 

3 : 8-Diacetoxydipbenyl, i, 598. 

Diacetyl, refraction oonslonts of, 
ii, 801. 

Diacefylacetone, ditbio-, i, 209. 
Diacetyladipic acids, Trans., 1016. 
Diacetylallylamine, i, 76. 
Diacetylaznidopbeuylcarbamido, i, 236. 
Diaoetylamidr^one. i, 98. 
o-Diacetylbenzene, i, 589. 
Diaoetylbenzoylfoimoln, i. 287. 
Diacetyl-j5-benzylbydroxylamino, i, 24. 
Diaoetylbromeniline, i, 179. 
Diaoetylbromotoluidine, i, 179. 
Diaoetylbutanetotracarboxylio add, 
Trans., 1014. 

Diaeetylcarvaciylainme, i, 537. 
Diaoetylobrysin, i, 93. 
if^-Diocetyloyanobenzylio cyanide, i, 279. 
Diaoeiyldibenzenylbydnwidine, i, 386. 
Diaoet^ldibimanilm i, 179. 
Diaoetyldibromo-M^phenylenediamine, 
i, 181. 

Diaoety^ldibx^crtxdnidine, i, 180. 
Diacetyldiethyldiamidoetboxybeaazene^ 
i, 22. 

Diacd^ldiethyldiaxmdobydroxjbezizene, 

x,22. 

X>iaeef»yl-a-dii8onitrosoanetbotl, i, 72. 
— bromo-, i, 73- 
3K[ao«tyl<-i8<dnsonitroBoaziet^ i, 73.. 

— ^ Inoxao-, i, 73. 


1:3:8: 4-Diacotyldimetliylisopyrazo- 
lone, i, 622. 

Diaoetyl^nitraniline, i, 180. 

Diacetyldinitrocbrysin, i, 207. 

Diaoetyldinitrotoluidine, i, 180. 

Diacetylglyceric acid, active, tbe maxi- 
mum molecular deviation in tlie series 
of the ethereal salts of, Trans., 750. 

— influence of temperature on 

the rotatory power of ethereal salts 
of, Trans., 766. 

l-Diacetylhexahydrobenzo-S : 4-di- 
pyrazolone, i, 260. 

tt-Diacetyl-^-hydroxypropylene, i, 31. 

Diaoetjlimidophenoij^tlimeln, i, 295. 

Diacetylirigenin, i, 47. 

Diaoetylisosacchario add, i. 167. 

2 : S-Diaoetylnaphthylenediamine, 
i, 886. 

2 : 8'-Diac6tylnaphthylenediamme, 
i, 139. 

Diaeetylnitraniline, i, 180. 

Diacetylnitrobromotoluidine, i, 180. 

Diacdylnitrotolnidine, i, 180. 

Diacetylnorisosaccharic acid, i, 167- 

Diacetylnormetliylopiazone, i, 429. 

Diacetylpentaglycol, i, 353. 

Diacei^lphenylisodihydrotetrazine, 
i, 887. 

1:2: 3-Diacetylphenylisopyrazolone, 
i,622. 

Diacetylpropanondiphenylhydrazone, 
i, 184. 

2 : O-DiacetylpyrroHne, i, 110. 

Diacetylresorcinol, action of snlphuryl 
chloride on, i, 368. 

Diaceiyltartaric di-a-naphthalide, i, 515. 

Diacetyltartario di-jS-naphthahde, i, 515. 

Diacetyltartranilide, i, 614. 

Diacetyl-a-tetrahydrodiphenylquinoxa- 
line, i, 624. 

Diacd^l-)3-tetraIiydrodiph6nylquinoxa- 
line, i, 624. 

Diacetyltribromaniline, i, 180* 

Diacetyltribromo^m-phenylenodiamine, 

i, 181. 

DiaUyl, action of bromine on, i, 482. 

molecular volume and 2 ?draction 

constants of, i, 366. 

Diallyloxalic acid, oxidation of, i, 116. 

Diamido-ortbophosphoric add, ii, 188. 

Diamidotrihydroxyphosphoric add, 

ii, 188. 

Diamidrazone, i, 24. 

Diamines, ortho-, action of anhydrides 
of bibasic adds on, i, 875. 

ortho- and para-, action of chlorine 

on, i, 234. 

Diamond, action of the eleotrio arc OU; 
ii,42. 

artificial preparation of, ii, 189. 
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Diamond as the standard for tlie deter- 
mination of atomic -weiglits, ii, 87. 
Diamonds, occurrence of, in meteorites, 
ii, 195. 

DianiHdoliippuroflaTin, i, 55. 
Dianilidopbosphoric acid, i, 589. ^ 
DianiKdopbospborio o-toluidide, i, 689. 

^-loluidide, i, 689. 

DianilidoBUCcinlo acid, formation of in- 
digo from, i, 466. 

Diaxmineoxycblorophospbine, i, 589. 
Dianilineperbromometbylcyanidine, 

i, 562. 

Dianiaylchloretbylene, i, 607. 
Dianisjldicbloretbane, i, 607. 
Dianisylbydroxyetbane, i, 508. 

Diastase, action of, on starch, i, 5, 107. 

preparation of, ii, 83. 

rotatory power of, ii, 3. 

Diastatic ferment of the brer, ii, 359. 
— presence of a, in green leaves, 

ii, 109. 

ferments of the animal body, 

action of carbonic anhydride on, 
ii,103. 

Diazunidobenzene, i, 127. 

Diazoaoetates, etnereal, action of, on 
ethereal s^ts of unsaturated acids, 
i, 346, 847. 

Diazoaoetonitrile, i, 1(^. 

Diazo-acids, isodiazo-comjmnnds, and 
nitrosamines, relationships between, 
i, 369. 

jp-Diazoamidoazoxybenzene, i, 459. 
Diazoamidobenzene, i, 581. 

jp-dinitro, i, 681. 

reduction of, i, 458. 

— sodium derivative of, i, 581- 

ietracbloro-, i, 22, 330. 

f^a-Diazoamidobenzene, i, 580. 
Diazoomido-compounds, stereoisomerio, 

i, 459, 580. 

^-Diazoamidodiazodibydroxybenzene, 
i, 459. 

xyM-Diazoamido*jp-toluene, i, 680. 
Diazobenzene, action of, on acetalde- 
hyde, pyruvic acid, and pyruvio- 
bydrazone, i, 182. 

action of, on acetonecarboxylic 

acid, i, 184. 

action of, on ammonia, i, 829. 

action of, on nitiomethane, i, 188. 

• — ' action of salts of, on methylic and 
etbylic alcohols, i, 329. 

chloride and its bomologoes, ac- 
tion of, on ethylio oyanacetate, i, 369. 
methyl ether, p-nitro-, i, 2^. 

— nature of, i, 282. 

— — j?-nitro-, and its derivatives, i, 282. 
■ ■' ' peibromide, action of aqueous soda 
on, 1 , 412. 

— potassium-derivative of, i, 237. 


Diazohenzene potassium sulphate, two 
isomeric iorms of, i, 597. 
Diazobenzenimides, decomposition of 
substituted, i, 184. 

Diazobenzylio alcohol hydrogen sul- 
phate, i, 369. 

Diazo-conipounds, i, 237, 329. 

— aromatic, i, 282. 

isomerism of, i, 295. 

stereoisomerism of, i, 453, 

580. 

4-Diazodiphenylohloride, 4'-amido, 
i. 697. 

Diazoethane, i, 488. 

Diazomethane, i, 438. 
)8-Diazonaphthalene8, nitro-, i, 005. 
Biazo-j3-naphtholcar]^xylic acid, i, 138. 
Diazosemioarhazide nitrate, i, 166. 
Diazosulphides, i, 123. 

Diazotising process, i, 511. 
Dibenzamidodianilidosuccinio acid, i, 56. 
Dibenzanilide, i, 77. 
Dihenzenesulphonebydrazine, i, 291. 
Dibenzenylhydrazidine, i, 386. 

action of nitrous acid on, i, 886. 

Dibenzenylisazoxime, i, 387. 
Dibenzhydroximic acid, i, 585. 

constitution of, i, 127. 

Dibenzile, amido-, i, 186. 
Bibenzilecarbainide, i, 186. 
Dibenzimidine, i, 3^. 

Dibenzoylacetone, i, 32. 
Dibenzoylacetyla^tone, i, 82. 
Dibenzoylamidoetbyloitbanisidine, 
i, 328. 

Dibenzoylazoxazole, i, 26. 
Dibenzoyl-jS-benzylbydroiylaminc, i, 24. 
Dibenzoyldiomide, physiological action 
of, ii, *394. 

Dibenzoyldiamidopropionic acid, i, 439. 
DibenzoyI-8 : 5-dime&ylpyrazole,i, 803. 
Dibenzoylnntisin, i, 340. 
Dlbenzoylbydrazidoaeetal, i, 169. 
Dibenzoyl-o-hydroxydipbenylamine, 
i, 511. 

Dibenzoylirigenin, i, 47. 
Dibenzoyloxamidedioxime, i, 571. 
Dibenzoyloxystilbene, i, 129. 
/5-Dibenzoyloxystilbene, i, 129, 
j^-DIbenzoyloxystilbene, i, 180. 
Dibenzoylpentaglycol, i, 353. 
Dibenzoylpblor^ucinol trimetbyl ether, 
i, 409. 

8 : 5-Dibenzoylpyridine, i, 650. 

8 : 5-Dibenzoylpyridine-i»-dicaiboxylic 
acid, i, 661, 

8 : 5-Dibenzoylpyridine-^-dioarboxylic 
add, i, 551. 

Dibenzoylrottierin, i, 801. 
Dibenzoylsalicylaldoxime, i, 27. 
Dibcnzoyltariano di-a-napbthalide, 
i,616. 
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Dibcnzoyltarfcaric di-jS-mphtlialide, 
i, 515. 

Bibenzyl ketone, action of ethylic oxa- 
late on, i, 378. 

Bibenzylacetio acid, o-dinitro-, i, 626. 

op-diniiro-, i, 626. 

Bibenzyladenine, i, 212. 

Bibenzyladipio acids, Tea2ts., 1021. 
Bibenzylall;^amine, o-diamido-, i, 20. 

o-dinitro-, i, 20, 

Bibenzylamine, o-amido-, i, 146. 
Bibenzylbutaneietracarboxylio acid, I 
Teans., 1019. 

Bibenzyl-oy-diacipiperazine, Teaits., ! 
190. 

Blbenzylethylamine, o-diamido-, i, 20. 

o-diniteo-, i, 20, 

Bibenzylideneacetone, action of etbylio 
acetomalonate on, i, 528. 

3 ! 6-Bibenzylidonediamidopyrazole, 
i, 273. 

Bibenzylidenedulcitol, i, 896. 
Bibenzylideneerytbritol, i, 396. 
Bibenzylisobutylamine, o-diamido-, i,20. 

, o-dinitro-, i, 20. 

Bibenzylloptunimn chloride, Feoc., 
1894, 49. 

Bibenzylmethylainine, o-diamido-, i, 20. 
Bibenzylpropylamine, o-diamido-, i, 20. 

o-dinitro-, i, 20. 

3 : 6-Bibenzylpyridine, i, 649. 

— ^-amido-, i, 660. 

^-dinitro-, i, 650. 

Bibenzylpyridine, position of thebenzyl- 
CTOtip in, i, 560. 
Bibenzylsaiicylaldoxinie, i, 27. 
Bibenzyl-o-toluidine, o-dinitro-, i, 20. 
Bibenzyl-o-a-tricnrboxylimide, i, 603. 
Bibiphenylene-ethane, i, 43. 

Bibomyl, i, 202. 

Bibutylbenzene, tertiaiy, and its dinitro- 
derivative, i, 446. 

Bibuiylbenzenesulpbonic acid, barium 
salt of, i, 446. 

Bibulyltoluene and its trinitro-deriya- 
tive, i, 446. 

Bicampl^lyltbiocarbamide, i, 203. 
Bicampbolene, i, 254, 

Bicamphoquinone, i, 201. 
Dicamphoqtunonehydrszone, i, 202, 
Bicampboiy], i, 202. 
Bicarbotetracarboxylio acid, pbenylhy- 
drazide of, i, 14. 

Bioarbozyditolylsulphone, i, 182. 
Bicarboxylio acid xrom santonic acid, 
i,205. 

Bidtdorhydrin, formation of ethereal 
salts 01 , i, 4^. 

Biomnamenedifiralphonio add, i, 420. 
Bicodeme ethylene bromide, i, 431^ 

—— - bhlotide, i, 431. 

BiootoSh, nature of, i, SSI. 


Bicresylio anilidophosphate, i, 588. 

o-toluidophosphate, i. 589. 

jo-toluidophosphate, i, 689. 

Bicyanacetylbydrazine, symmetrical, 
i, 273. 

Bicyanides of bimolecular acids, con- 
stitntion of, i, 14. 

iS-Bicyan-a-isobutyrylphenylhydrazine, 

1, 513. 

4 : 4'-DicyanodiphenylTnetbane, i, 6G0. 
oa-Bicyano-j8-ethoxybutenylbenzene, 
i, 619. 

oa-Bioyano-j8-etboxystilbene, i, 279, 
oa-Bioyano-p-hydroxystilbene, i, 279. 
Bicyanomesltylene, amido-, i, 278. 

nitro-, i, 278. 

oa-Bicyano-/3-metboxybutenylbenzene, 

i, 619. 

oa-Bicyano-jS-melboxystilbene, i, 270. 
Bicyanophenylhydrazine, constitution 
of, i, 68. 

Bidymium, oxide, bebavionr of, at high 
temperatures, Tbans , 314. 

separation of cerium from, ii, 139. 

Bielectrio constants and chemical con- 
stitution, ii, 374. 

— and chemical equilibrium, 

ii, 26G. 

determination of, ii, 437. 

Bieosin, i, 88. 

Dietetic ralue of different kinds of 
bread, ii, 245. 

Biethoxyacetopbenone, i, 621, 
Biethoxyphenyl-o-diamidonaphthalene, 
i, 607. 

Biethoxyphenylmalonamide, i, 516. 
Biethoxyphenylnapbthostilbazonium 
chloride, i, 607. 
jp-Bietboxystilbene, i, 508. 
®-Diethox}tolane, i, 508. 

Biethylacetic acid, heat of combustion 
of, i, 226. 

Biethyladipic acids. Trails., 1009. 
Biethylanudobenzoylbenzoic add, i, 603. 
1:3: 6-Diethylaimdohydroxj benzene, 
i,22. 

Biethylaniline, mercury derivathes 
from, i, 249. 

Biethylanilinephthaleln, i, 603. 
«^-Biethylbenzoylformoln, i, 287. 
Bietbylbenzoylmethane, i, 134. 
Biethylbromonitroresordnol, i, 121. 
Biethylbutanetetracarboxylio acid, 
Tbanb., 1007. 

Biethylcarbinamine, i, 65. 
Biethylhypoxantbine ethiodide, i, 212. 
Biethylio anilidophosphate, i, 588. 

benziledibydrazone-p-dioarboxyl- 

ate, i, 877. 

— butanetetracarboxylate, i, 863. 

diaoetylisosaccharate, i, 167. 

isosBccharate, i, 167. 
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of 

of, 


Diethylic methenyldincetoacetate, i, 67- 

S-metlijl-l : 8-diketocycloliexane- 

4 : S-dicarboxylate, i, 577. 

•— norisosaocllarate, i, 167. 

phenylimidocarbonate, i, 408. 

— sodiosuccinosuccinate, action 
etliylic cHoro-formate on, i, 67. 

— succiuosuccinate, derivatives 

i, 67. . ^ 

— tetracetylnorisosaccharate, i, 167. 

o-toluidophospliate, i, 689. 

jp-toluidophospliate, i, 589. 

Diethylmalonio acid, heat of combustion 

of, 1,225. 

Dietbylprotocatecbuio acid, d^ distilla- 
tion of the calcium salt of, i, 527. 
Diethyltrinitrophloroglucinol, i, 121. 
Diets,* various, effect of, on respiratory 
exchange, ii, 102. 

Diffusion, rate of, of some electrolytes 
in alcohol, ii, SOS, dl>4. 

Difluorescem, i, 88. 

Diformazyl, i, 127. 

relations of, to amidrazone, i, 127. 

Diformylethanehydrazoethano, i, 669. 
Difonnylhydrazine, salts of, i, 568. 
Digestibility of foods, estimation of, 
S,890. 

of normal oats and of oats heated 

to 100®, li, 286. 

of various grains, ii, 209, 389. 

of various grains, meals, and cahes, 

ii, 889. 

Digestion, acid, in protozo^ ii, 856. 

■ — gastric, action of different acids 
on, ii, 462. 

gastric, influence of chloroform on 

ari&oxal, ii. 104. 

of casein, behaviour of phosphorus 

in ^e, ii, 244, 

of crystallised globnlin, ii, 462. 

— of nitrogenous food constituents 
by treatment Trith gastric juice and 
pancreas extracts, ii, 889. 

Digestive ferments, action of, on nuclein 
compounds, ii, 144. 

Diglucose, i, 4. 

oa -Diglutario acid, Tbajjs., 830. 
Diglycolamidio acid, thermochemistry 
of, ii, 841. 

nitrile, thermochemistry of, ii, 341. 

Dihelionthin, i, 88. 
Dihexabydrog^uinolylthiocarbamide, 

i,427. 

Dihexybxamide, i, 7. 
Dihy&oamidocampholytic aeid, i, 389. 
Dibydroanthramine, i, 140. 
Dihydroanthrol, i, 139. 

Dihydrobenzene and its tetrabromide, 
i, 174. 

molecular volume and refraction 

constants of, i, 866. 


Dihydrobenzene, thermochemistry of, 
ii, 82. 

Dihydrocarveol, i, 298. 

derivatives of, i, 45. 

Dihydrocorvone and its hydrobromide, 
constitution of, i, 685. 

dibromide, i, 638. 

Dihydroearvoxime, i, 637. 
Dihydroeinoliine, i, 477, 629. 
Dihydrodimethylacridine, i, 531. 
Dihydrodiphenylquinoxaline, i, 624, 
Dihydroeucarveol, i, 636. 
Dihydroeucarvone, i, 636. 
Dihydromethylindoles, reduction of, 
i,293. 

A»y'-Dihydro-a-naphthinolme, i, 627. 
Dihydropentenecarboxylic acid, broino-, 
Tbans., 981. 

Dihydropentenedicarboxylic acid, 
Tbans., 983. 

Dihjdrophenazine, dinitro-, i, 55. 
Dibydroresorcinol, i, 177. 
Dihydroresoroinol, alkyl derivatives of, 
i, 178. 

bromo-, i, 178. 

derivatives of, i, 676. 

dicyanhydrin, x, 178. 

Dibydroresoroinoldloxime, i, 177. 
Dihydroresorcinolphenylhydrazone, 
i, 178. 

Dihydrotetramethyliretol, i, 49. 
Dihydrotetrenecarooxjlic acid, bromo-, 
Trans., 969. 

Dihydrotetrenedicarboiylic acid, 
Trans., 976. 

bromo-, Trans., 978. 

anhydride, Trans., 977. 

Dihydroxamic acids, i, 415. 
Dihydroxyacetophenone, i, 621. 

dibromo-, i, 621. 

Dihydroxy^etophenoneoxime, i, 521. 
1:2: 3'-Diliydroxyanthraquinoneaul- 
phonio acid, i, 533. 

Dihydroxy benzoic acid, i, 251. 
Dibydroxybenzophenone, i, 606. 

3 : 4'-Diliydroxybenzophenone, i, GOO. 
o-Dibydroxybenzylanune and its de- 
rivatives, i, 451. 

Dihydroxyoinnamic acid, ii, 327. 
Dihydroxyoyaniiraceiio acid, i, 229. 
Dihydroxycyanurometbane, i, 229. 
Dihydroxydianilidohippuroflavin, i, 66. 
Dihydroxydibydroiaogeranio add, i, 85. 
Dihydroxydiketopyri^e, amido-, 
Trans., 838. 

nitro-, Trans., 832. 

3 : 3-DihydroxydiphenyI, i, 698. 
Dihydroiydiphenylmethane, i, 462. 
j7-DihydroiycU-o-tolylinefchane, i, 402. 
Dibydroxy^tolylsulphonei i, 182. 
^-Di-a-hydroayethylbenzene, i, 590. 
Dihydxoxyhe^la^nio acid, i, 115, 
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DihjrcT^t.vhoxttliydroisoplibhalio acid, 

D lu'xahy droisophtha^ 

#.<«i3-I)ihy(lr()xylioxaTio, Trjins., 598. 
Diliy^droxymolhoxybcnzopUenone, 

Dihydroxympiliylanthraqtiinoiao from 
mang-koucUi, Teans., 863. 

2 ; 3-Dihydi*oxynaphthaleiie, i, 336. 
Dihydvoxynaphthalonocarboxylic acid, 

1 : l''-Dibydroxynapbtbalene-2 : 4-di- 
sulphonic acid, i, 609. 
Bihydroxynaphlhylquinoxaline, i, 336. 
w«4)ibydroxy-j3-plLenylcouinar^ i, 88. 

3' : 4i'-Dihydroxyquinolme, i, 617. 
BibydroxyBcbaoic acid, i, 369. 
/9-Diliydroxystilbene, i, 120. 
j>-Dihydroxyfitilbone, i, 129. 
Jlihydroxytcbramotbylonpdicarboxylio 
acid, Teans., 972. 

Bihydroxy totraplionylobliane, i, 502. 

6 ; 3'-Dihydroxyxanthono, dibromo-, 
i, 534. 

— Ictrabromo-, i, 531 
5 t 4'-l)ihydroxyxaiitb.one, dibromo-, 
i, 534. 

Biiody] amide, ii, 313. 
Biisobubyloarbinamitie, i, 65. 
BiiHobutylchlorisobubyral, i, 484. 
Biisoougonolacctophcnonc, i, 57S. 
u-I)iiflopropyl-3 ; S-dibciwylpyridine, 
i, 550, 

I)iiHOxa 25 ole, ditbio-, i, 209.^ 
o-DikotochloridoB, convorBion of, into 
chlorinated koto-K-pen!enes, i, 230. 

1 , t 8-3)ikotocycloboxane, i, 676. 
Bikctohoxamcthyleno, action of pbos- 
pboruB pontachlorido on, i, 67. 
Bibotohydrindono, i, 138. 
«7*Dikotohydrindcnc, intramolecular 
chaitgo of iihtlialidoB into dorivatiroB 
of, i, 87, 

o*l)ikotono», chlorinated, preparation of, 
i, 284. 

1 : 8<*DiketonoB, i, 31. 
iS-Dlkcftonea, ooudonBation of methyl- 
liydraaano yrith, i, 545. 

oondonRation of, xrith oarbamido, 
guanidine, and thiocarbamide, i, 111. 
— of the aromatic series, symme 
trical, i, 134. 

Diketoquinazolines, i, 850. 

formation of, from substituted 

anthranilio acids, i, 350. 
BUauronitrile hydrobromid^i h 
Bi-mcooninomethyl ketone, i, 161. 
BbOoteritiolylmethana, i, 185. 

Bixheaityls, i, 604. 

8 : i, 59S, 

tribhloro-, i, 282. 


Bimcthoxypbenylmalonamide, i, 516- 
DimethoxystUbrae, i, 129. 
jP-Dimethoxytolane, i, 607- 
Dimethylacotylacetone, condensation of 
hydrazine with, i, 546. 

magnetic rotation of, Teaits., 815, 

824. 

2:6: 3-Dimethylaoetylfurfuran, i, 600. 

oxime of, i, 601. 

3:5: 2-DimethylaeetylpyrroKne, i, 110. 

2 : 4-Dimethylacricline, i, 531. 
Dimethylacridone, i, 531. 

2 : 4-Dimethylaoridone, i, 631. 
Dimethylacpylic acid, Pbdc., 1894, 64. 
^-Dimethylacrylio acid, i, 356. 

hromo-, i, 866. 

— chloro-, i, 356. 

Bimethyladipio acids, Teaits., 1005. 
ttiaj-Dimethyladipic acids, i, ^1, 
aa-Dimethyl-jS-allylpyrrolidine, i, 163. 
Bimethylallylthiobiazolinehydriodide, 

i, 805. 

Bimethylamidoacetocateobol, i, 234. 
Bimethylamidoacetopyrogallol, i, 234. 
w»-Dimethylamidobenzoic acid, i, 86. 
0-Dim ethylamidobenzoio acid, i, 86. 
jp-Dimethylamidobenzoic acid, i, 86. 

— reduction of, i, 87. 

Bimethylamidobenzylbenzoic acid, 

i, 6C2. 

Bimothj lamidodipbenylpbtbalide, 
i, 601. 

Bimethylamidopbenylontbranol, i, 602. 
Dimethylamidotripbenylmetbanecarb- 
oxylic acid, i, 602. 

Bimetbylanilme, action of nitrosyl 
chloride on, Peoo., 1894, 60. 

— amido-, and dietbylamidopbenol, 
indamine from, i, 303. 

mercury derivatives of, i, 248. 

— nitroso-, and dietbylamidopbenol, 
oxazine from, i, 304. 

Dimctbylaniline|>btbaleh3, i, 602. 
Dimethylarsinc, i, 400. 
Dimetbylbrazilin, i, 257. 
Dimetliylbutanetetracarboxybo acid, 
Teanb., 1004. 

Dimetbylbutylamine and its derivatives, 
i, 7. 

Dimothylcatechol, diamido-, i, 527. 

— nitro-, i, 627. 

2 : 4-Dimetbylebloracridone, i, 531. 
Dimetbylomchoniue benzylio chloride, 
i,151. 

— — ethiodide, i, 161. 

metbiodide, base from, i, 151. 

salts, i, 151. 

Dimethyl^niine, i, 556. 

Dimetbylcotoln, i, 255. 
DimetbyldeoabydroquinoUnium salts, 
i, 428. 

Dimetbyldiaoetaldine^ i, 110. 
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Dimefehyldiacetylfurfuran, i, 110. 
3:4:2: S-Dimetliyldiacetylpyrroline, 

i, no. 

3:5:2: 4-Diineth.yldiacetylpyrrolme, 
i, 109. 

DimetliyldiainidoperbroiuoinetlLylcyan* 
idine, i, 662. 

Dimethyldicarboxyadipie acid, i, 441. 
3:5:2: 4-Dmietliyldicmnainylpyrrol- 
ine, i, 109. 

Dimethyl-ajS-dimetliylpyiroHdiaainmo- 
niam cliloride, i, 163. 
Dimetliyldiphenyldipyzazole, i, 346. 
Dimethylformainide, i, 117. 
^ 3 -Dimetliylglutanc acid, Pboo., 1894, 
64. 

— aoliydride, Pboo., 1894, G5. 
Dimethyl^ycocine, i, 443. 
1-Di2netliylhexaliydiobenz0“3 : 4-dipyr- 
azolone, i, 260. 

S' : 2-Dim6tbyl-4-hydroiyqmnolme-3- 
carboxylio acid, i, 427. 

2' : 3 : S-Dimetliylbydrozyxanthone, 

1, 534. 

3' ; 3 : S-Dimetbylhydroxyxantlione, 
i, 534. 

4' ; 3 : 5.Dimetliylbydrozyzantlione, 
i,534. 

BimeiihylbLypozantliiDe, i, 212. 

constitation of, i, 213. 

Dini0tb.ylio norisosaocbarate, i, 167. 

pbenylunidocarbonate, i, 408. 

pzelimtate, i, 464, 

Dixnethylisoxazole, thio-, i, 547, 

— tritbio-, i, 548. 

Dimethylmalonio acid, beat of combus- 
tion of, i, 225. 

Dimetbyl-2 : 6-oximido-3-octanic acid, 
i, 522. 

Dimetbylparacotoln, i, 51. 
Dimetbylpbenylcoumalin, i, 300. 
I>imetbylpbenyliinidotbiobiazoline, 
i,304. 

Dimethyl-y-pbenyljpropylamine, i, 579. 
Dimetbylpbenylfchiazole, i, 548. 

tbio-, i,547. 

T>imetbyl-j3-pipecolinammonium iodide, 
i,162. 

Dimetbyl-«-pipeooHne, i, 566. 
Dimetbylpiperidine, i, 5^. 

— and its bomologues, constitution 
of, i, 555. 

Dimetbylpropanetricarboxylio acid, 
Pboo., 1894, 65. 

Dimetbylpyzazole metbiodide, i, 544. 

3 : 5-Dxm6tibylpyrazole, i, 384. 

3 : 5-Dimetbylpyrazole-4-caTboxylic 
acid, i, 547. 

Dimethylpyrazole-p-pbenylBulpbonio 
4 acid, i, 3^. 

1 : 5-Dimetbylpyiazolone, i, 545. 
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2 : 4-DimetbylpyridyImethylenepbenyl- 
alkine, i, 207. 

Dimetbylpyrogallol, i, 527. 

picrate, i, 120. 

Dimethylpyrollidme and its derivatiTes, 
i, 556. 

aa-Dimetbyl- 7 -quinoquinoline, i, 475. 

2 ; 4-DIm6tbyl-a-stilbazole and its de- 
rivatives, i, 207. 

2 : 4-Dunetbyl-a-stilbazoline, i, 207. 
Dimetbyltbiazole, reduction of, i, 383. 
Dimetbyltbiazolylalkine, i, 384. 
Dimetbyltbiocarbamidc, i, 12. 
Dimetbyltrinitropblorogluoinol, i, 121. 
Dimyriatonitrile by<^robPomide, i, 70. 
Di-a-napbtboloxycbloropbospbine, 
i, 687. 

Bi-jS-naphtbopbospldnio acid, i, 587. 
Dinapbtbyl bisulphide, diamid^, i, 29. 
j3;3-Dmaphthyl, Tbabs., 877. 
Dinapbtbyldiquinone, Tbans., 321. 
^^•DinapbtbyHc selenide, i, 4^. 

sulphide, i, 89. 

“ Dinitr^^kylic acids,” i, 273. 
Dinitro-compounds, reduction of, in 
alkaline solution, 1. 20. 
Dinitromethylic acid,” action of dilute 
sulphuric acid on the zinc or copper 
salts of, i, 273. 

Dipalmitonitrile bydrobromide, i, 70. 
Dipentene, constitution of, i, 253. 

dihydrobromide, i, 258. 

— cis-dibydrobromide, i, 92. 

c«-dibydrocbloride, ^ 92. 

Dipbenetylcbloretbylene, i, 608. 
Dipbenetyldiebloretbane, i, 508. 
Dipbenetylbydroxyetbane, i, 508. 
Dipbenois, i, 598. 

Diphenyl, o-amido-, iieom. fluorene, 
i, 529. 

Diphenylacetaldebyde, i, 502. 

preparation of, i, 620. 

Dipbenykmine, action of nitrosyl chlo- 
ride on, Pboo., 1894, 60. 

refractive power of, ii, 2. 

Dipbenylbiazoxole, i, 387. 

Dipbenylborie acid, i, 190. 
Dipbenyloarbaminyl^^nidine, i, 165. 
Dipbenylcarbinamine nitrite, i, 65. 
Diphenyl-o-carboxyamide, i, 629. 
Diphenyl-o-carboxylic anilide, i, 529. 
Diphenylohloretbylene, i, 502. 
Dipbenyldicbloretbone, dioitro-, i, 502. 
Dipbenyldibydrotetrazine, i, 387. 
Dipbenyldiketoquinazoline, i, 351. 
Dipbenyldimetbyltbiocarbazide, i, 805. 
Diphenyldimetbylibiosemieai'bazide, 
i, 305. 

Dipbenylenediamylditbieoatbamide, 

Dipbenylenediamylditbiocarbimide, 

i, 4iL& 
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Biphonylenediisopropyltluooarbamide, 

Biplienylenedimethyldiphenylditliiooar- 
bamidc, i, 418. 

Dipbenylenedipbcnyldithiocarbamide, 
thioBomioarbazide and disemicarba- 


zide from, i, 418. 

Dipbenylenedipiporidyldithiocarbamide, 

Piphenylenedifchiooarbamide, i, 418. 
Diphenylenodibhiocarbimide, i, 418. 
Diplienylenodi-o-tolyldithiooarbamide, 

1, 418. 


Dipbenylenetetraisobutyldifebiocarba- 
mide, unsymmetrical, i, 418. 
Dipbenylenetetramyldithiocarbamide, 
unsymmetrical, i, 418. 
Dipbenyletbylenediamiae, i, 196. 
DipbenyletbylmethyltMosemicarbazide, 
1, 306. 


Diplienyletbyloxamide, i, 136. 
Di-a-phenylethyloxamide, i, 679. 
Dipbenyl-group, i, 38. 

Diphenyl -hydrazine, i, 529. 
Diphoiiylhydroxybiuret, i, 11. 
Diphenjlic borochlorido, i, 190. 
diselenide, i, 448. 


selenide and its deriTatiTe, i, 89, 


448. 


— *— dichloride, i, 89. 

— ■ selenoxide, i, 89. 

■ sulphide, i, 88. 

telluride, i, 448. 

— dibromide, i, 449. 

' ' ■■ thiocarbonate, i, 408. 

o-toluidopliosphate, i, 589. 

p-tolmdophospbate, i, 589. 

2' : 3'-DiphenyUndole, preparation of, 
Tbana., 892. 

2^ : 3'-Diphenylindolea, preparation of. 
from benzoin and primary benzenoid 
amines, Tbz.i?s., S89. 
DipUenyliodonium acetate, i, 462. 

■ — aurocbloride, i, 462. 

— chloride, physiological action of, 
i, 463* 

hydrogen sulphate, i, 461. 

hydroxide and salts, i, 242, 243. 

— preparation of, i, 4G2. 

— reduction of, i, ^2. 

mercuriohloride, 5, 462. 

nitarate, i, 461. 

peiiodide, i, 462. 

platinoehloride, i, 462. 

sulphide, i, 482. 

— trisulphide, i, 462. 
DiphenjHs^bydxotetrazine, i, 387. 
3>iphenylmaIelo anhydride, i, 27. 
DiphenybrnaleicparaWmanil, i, 28. 
Diphenylmethane, amido-, i, 200. 

— ooloured and colourless deriratives 
of, i, 467. 


t 



Diphenylmetliane, diamido-, and its de- 
rivatives, 1 , 452. 

8 ; 3'-diamido-, i, 600. 

3 : 4'-diamido-, i, 699. 

2 : 4'-dinitro-, i, 599. 

3 : S'-dinitro-, i, 600. 

4 : 4''-dinitro-, i, 699. 

nitro-derivatives of, i, 699. 

Diphenylmethane-3 : S'-dicarboxylio 
acid, i, 600. 

Diphenylmethane-4 : 4'-dicarboxylio 
Wild, i. 600. 

Diplienylmethylethylthiocarbazide, 

i,306. 

2^ : S'-Diphenyl-a-naplithindole, Tbans., 
896; I, 91. 

compound of, with acetone, Tbans , 

897. 

compound of, with diethyl ketone, 

Tuans., 897- 

compound of, with methyl ethyl 

ketone, Tbaks., 897. 

2 ' : 3'-Diphenyl.;8-naphthindole,TBANS., 

897. 

compound of, with acetone, Teans., 

898. 

1 : 3-Diphenylpyrazolono, i, 349. 
a-Diphen} Ibemicarbazide, derivatives of, 
i, 411. 

Diphcnylsulphone, conTersion of, into 
diphenylio sulphide and diphenylic 
selenide, i, 88. 

Diphenyltetrahydrotriazine, i, 67. 
Diphenyltetrazine, action of alcoholic 
potash on, i, 388. 

a-Diphenylthiosemicarbazide, deriva- 
tives of, i, 411. 

2' : S'-Diphenyl-o-toluindole, Teaks., 
893; i, 91. 

■ compound of, with acetone, Teaks , 

895. 

2' ; 3'-Diphenyl-jp-toluindole, Teaks., 

896. 

compound of, with acetone, Teaks,, 

806. 

Diphenyltriazole, i, 386. 
Diphenyltnketopentamethyleno, i, 378. 
Diphenylvinyl ethyl ether, i, 502. 
Diphthalio acid, i, 38. 
Diphthalimidoacetone, i, 356. 
Diphthalimidoethylpropyho sulphide, 
i, 568. 

Diphthalimidoj^ropylic bisulphide, i, 567. 

sulphide, i, 568. 

Diphthalimidopropylsulphone, i, 668. 
Diphthalimidopropylsulphoxide, i, 66S. 
Diphthalylethylenediimide, i, 491. 
Dijuperidinehydrin, i, 343, 

Dipotassium phosphate, ii, 137. 
Dipropargyl, molecular volume and 
refraction constants of, i, 866. 
DipropionanilidB, i, 77. 
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Dipropionyl, refraction constants of, 
ii, 801. 

«f/-Dipropionyl-o-cyanobenzylic cyanide, 

i, 618. 

Dipropylacetanaide, i, 567. 

Dipropylacetic acid, heat of combustion 
of, i, 225. 

Dipropylbenzenylamidoxime, i, 585. 
Dipropylcarbinamine, i, 65. 
IDipropylmalonic acid, heat of combus- 
tion of, i, 225. 

Dipyrazole, dithio-, i, 209. ! 

Disbenzeneazoacetone, i, 184. 
Dlsbenzoylphenylhydrazidophosplioric 
acid, symmetrical, i, 684. 

lactone of, i, 584. 

Disease, human, pancreatic ferments in, 

ii, 199. 

Disodimide, non-existence of, TfiAirs., 
507. 

Disodium platinum thioplatinate, action 
of -water on, ii, 98. 

Dispersion, molecular, of ketonic and 
enolic compounds, ii, 433. 

Dissociation constant of pure water, 
ii,S76. 

constants of water and hydrocyanic 

acid, ii, 132. 

— « — electzolytie, and optical rotation, 
xi,78, 178. 

M . and magnetic rotation, 

ii, 77. 

— — — of water, ii, 82i, 309, 343. 

Talue for the, ii, 309. 

heat of, in eleotroohemicfd theory, 

ii, 80. 

non-electrolytio, in Solutions, 

ii,227. 

——of ammonium chloride, influence 
of moisture on, Traits., 615. 

of nitrogen tetroxide, influence of 

moisture on. Tsar’s., 616. 

of potassium hydrogen tartrate, 

i, 828. 

of potassium triiodide in aq[ueou8 

solution, ii, 271. 

of saline hydrates and analogous 

compounds, ii, 348. 

of salts in solution, ii, 876. 

pressure and the individuality of 

chemical compounds, ii, 88. 

— tensions of hydrated salts, deter- 
mination of small, ii, 270. 

Distearonitrile hydrobromide, i, 70. 
Distillation, fractional, commutator for, 

ii, 281. 

separation of three liquids by, 

ii, 269. 

under diminished pressure, ii, 89, 

811. 

1:3: 5-Disulphohenzoie add, deriva- 
tives of, i, 250. 
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S' : l'-Di8ulphonaphthyl-2-sulphaminio 
acid, i, 610. 

Ditetrazole, i, 150. 

Dithienyl, bromo-derivatiTeB of, i, 276, 
415, 446. 

— ehloro-, i, 117. 

cliloropentabromo-, i, 117. 

diohloro-, i, 117. 

dichlorotetrabromo-, i, 117. 

triohloro-, i, 117. 

trichlorotribromo-, i, 117. 

aa-Dithienyl, i, 276. 

bromo-derivatives of, i, 445. 

jBjS-Dithionyl and its bromo-derivatives, 
i, 444. 

Dithienyl-derivatives, formation of, 
from thiophen, i, 117. 

Dithienyls, i, 444. 

DithiocarWic acid, salts of, i, 166. 
Dithymoldiphenylethane, i, 502. 
Di-c-toluidmeoxychlorophosphine, 
i, 689. 

Di-jp-toluidineoxychlorophosphine, 

i,689. 

Di-o-toluidophosphorio acid, i, 689. 
Ditoluoylmethane, i, 134. l 
Ditolylchlorethylene, i, 603. 
Ditolyldichlorethane, i, 502. 

Ditoiylene bisulphide, i, 125. 
p-Ditol^lformazylbenzene, i, 467. 
Ditolylhydroxyethane, i, ^8. 

pinacone, from, i, 608. 

c-Ditolylmethone, diamido-, and its 
derivatives, i, 462. 

o-Ditolylmethanedisiilphonic acid, di- 
amido-, i, 452. 

Ditolylsulphone, dihromo-, i, 182. 
Diuriinidodiaoetrjdacetone, i. 111. 

thio-, i, 112. 

^-Divinylbenzene, i, 690. 

tetrahromide, i, 590, 

Di-i!>-xylenes;ilphone, i, 188. 
Di-«n-xyloylmethaae, i, 135. 
Di-o-xyloylmethane, i, 184. 
Di-p-iyloylmethane, i, 135. 

D^lyWe bisulphide, i, 125. 
Di-«»-xy]ylpyndine, i, 551, 
Di-o-iylylpyridine, i, 651. 
Di-p-xylylpyridine, i, 551. 

1:2: 4-Dixylyltetraketone monohy- 
drate, i, 288. 

1:4: 2-Dixylyltetraketone monohy- 
drate, i, 288. 

Dog, respiration in, after extu 7 >ation of 
the pancreas, ii, 428. 

Dog’s urine, elementary composition of, 
on a flesh diet, ii, 107. 

Dopplerite from Xarkaralo, ii, 457. 
JDoritenia eonirayernet, active principle 
of, i, 264. 

Dxahxage water, winter, from hare soil 
and soil sown with wheat, ii, 166. 

43 
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Drying oven, improved, ii, 444. 

Drying tube, li, 329. 

Dulcitx)!, confi^ration of, i, 220. 

in plants, ii, 25. 

Durene, action of sulplmryl chloride on, 

i, ISS. 

Dye-absorption and sedimentation, 

ii, 349. 


E. 

Eaxtb. nut cake, digestibility of, ii, 339. 

oU, estimation of sulpb-ur in, 

ii,476. 

Earths, rare, separation of, ii, 449, 450. 

EbuUiosoopio apparatus, mo^eation of 
Beckmann’s, ii, 407. 

Ecgonine and its derivatives, physiolo- 
gical action of, ii, 394. 

constitution of, i, 680. 

Egg-white, proteids of, i. 480. 

Eklogites of Styria, u, 285. 

Elaidic acid, action of nitrosyl chloride 
on, Teams , 329. 

Elastin from the aorta, ii, 146. 

Electric arc, action of, on the diamond, 
amorphous boron, and silicon, ii, 42. 

currents observed in plants, cause 

of, ii, 25. 

Electrical conductivity, and colour of 
copper cMoride solutions, ii, 47- 

decrease of, when the water of 

solution is displaced by alcohol, 
ii, 439. 


I of a solution, change of, on 

addition of a non-electrolyte, li, 80. 

of copper chloride solutions, 

ii, 80. 

— of electrolytes, effect of pres- 

sure on, ii, 438. 

of foehJy dissociated com- 
pounds, and its detomiination by 
Eohlrausoh’s method, ii, 375. 

new method 

for dotermining, ii, 376. 

— of formic acid, ii, 400. 

of gases, ii, 222. 

— — of pure water, ii, 375. 

of salts of organic acids in 

presence of boric acid, li, 130. 

of solutions, ii, 339. 

of 8<me salts dissolved in 

ethylic and methylio idcohols, ii, 389. 

of some solutions of salts, es- 

T>e<Wly of calcium, strontium, and 
bajiiun, ii, 130. 

discharge, influence of moisture on, 

Teaks., 621. 

separation of mixed gases by. 

Teaks., 619. 


Electrical furnace, reverberatory, with 
movable electrodes, ii, 78. 

repulsion in solutions, Peoc, 

1894, 167. 

Blectneity, employment of, to follow the 
phases of certain chemical reactions, 
ii,276. 

Elootrochemioal equivalent of copper, 
ii, 87. 

theory, heat of dissociation in,. 

ii, 80. 

Electrode sensitive to light, ii, 405. 
Electrodes for resistance determinalions 
in electrolytes, ii, 222. 

platinum, polarisation of, in sulph- 

nric acid, ii, 87. 

— polarisation of, ii, 178. 

Eleotolysis, alternate current, ii, 178. 

— and galvanic polarisation, laws of, 
ii, 223 

E.M.E. required for, ii, 838. 

formation of floating metallic films 

by, ii, 267. 

of copper sulphate in a vacuum,, 

li, 305. 

of fen'ous sulphate, ii, 140. 

of mixtures of salts, li, 406. 

of salts of orgamo acids, i, 228 

• of salts of the alkalis, minimum 

E.H.E. required for, u, 178, 223. 

quantitative analysis by, n, 68, 161, 

162, 480. 

Electrolytes, effects of pressure on the 
conductivity of, ii, 438. 

electrodes for resistance determina- 
tions in, ii, 222. 

minimum E.M.F. required to de- 
compose, li, 178, 223, 267. 

— rate of diffusion of, in alcohol, 
ii, 308, 344. 

Electrolytic analyses, ii, 120, 399. 

conductivity of mixtures of amines 

and acids, ii, 5. 

decomposition of water, ii, 225. 

determination of the solubility of 

slightly soluble substances, ii, 7. 

cUsBociation and magnetic rotation, 

ii, 77. 

and optical rotation, ii, 78, 

178 . 

of water, ii, 843. 

of water, value for the, 

ii, 309. 

hysteresis, dissipation of energy 

due to, ii, 178. 

separarions and estimations, ii, 34, 

separations, ii, 84, 251. 

thermoelectric cells, ii, 78. 

Electromotive force, minimum, required 
to decompose electrolytes, u, 178, 223„ 
267. 
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Electromotive force of alloys in a vol- 
taic cell, Tbans., 1030. 

of the Clark standard cell, 

ii, 129. 

— required before electrolysis is 

effected, ii, 338. 

forces of insoluble and complex 

salts, ii, 4. 

of polarisation, ii, 4. 

Elements, atomic refractions of, ii, 415. 

oxides of, and the periodic law, 

Tsijsrs., 107. 

Elements, galvanic. See Galvanic. 
Elfstorpite from the Sj5 mine, Sweden, 
ii, 240. 

Emetics, i, 499. 

Emetine, complex nature of, i, 155. 

estimation of, in EaAix IpecacvL- 

anhee, ii, 263. 

Emodin methyl ether, Tbans., 923, 934. 

nitro-, Trans., 934. 

tetranitro-, Trans., 935. 

tetranitro-, Trans., 925, 935. 

Endothermic reactions effected by 
mechanical force, ii, 85, 275, 444. 
Energy, free, change of, on mi3dng con- 
centrated solutions, ii, 444. 

Enolio and ketonic compounds, ii, 433. 
Enstatite and its alteration piquets, 
ii,321. 

Eonn, fluorescence of, ii, 388. 
Epichlorhj^dpin, polymeride of, i, 486. 
a-Ej^ipiperidinchyd^, i, 342. 
Eqmhbrium of solutions with two and 
three components, ii, 9. 

Ergot, estimation of, in meals and brans, 
n,166. 

of rye, i, 630. 

Ergotinine, i, 630. 

Erude acid, oxidation and constitution 
of, i, 13. 

Eiythrene, action of bromine on, 
1,62. 

Er^hritol and an isomeride of, synthesis 
of, i, 62. 

Erythrodextrin, i, 5. 

Eserine and its salts, i, 264^ 

methiodide, i, 264. 

Essential oils. See Oils. 

Estragotl, i, 120. 

Ethane, nitro-, thermochemistry of, 

i, 168. 

oxidation of, in presence of pal- 
ladium asbestos, ii, 294. 

— ratio of the specific heats of, 

ii, 88. 

Ethanehydrazoethane, i, 668. 
Ethenyl-jJ-ditolylamidine, i, 513. 
Ethenylphenyle'neamidine, i, 623. 

Ether, molecular weight of, in solution 
in caoutchouc, ii, 274. 

Ethereal oils. See Oils, 


Ethereal salts, formation of, by double 
decomposition, i, 2. 

of aromatic acids, formation 

of, i, 243. 

Etherification of aromatic acids, law of, 
i, 463, 464. 

Ethers of quinoneoxime, i, 25, 185. 

simple and mixed, boiling points 

of homologous, Trans., 193. 

synthesis of, from phenols, i, 73. 

Ethoxdylacetone, constitution of, ii,434. 
4 : 4-Ethoxyaoetamidodiphenyl, i, 593. 
Ethoxyauihneazo-a-naphthol, reduction 
of, i, 606. 

Ethoxybeuzene, 3 : 5-dinitro-, i, 574. 

j?-nitro-, i, 673. 

tbio-, i, 595. 

tetrabromo-, i, 595. 

thionyl, i, 595. 

Ethoxybenzeneazo-a-ethoxynapbthal- 
ene, i, 606. 

Ethoxy^nzeneazo-a-napbthol, i, 607. 
Etboxybenzenesidphone, i, 595. 

bromo-, i, 696. 

jS-Etboxybenzylmalonio acid, i, 194. 
Ethoig--o-bromobenzopbenone, i, 417.. 
Ethoxydibydroantbrol, 1, 140. 

1 : 3-Etboxyetbylisoquinoline, i, 619. 
Bthoxylutidine, ^ 382. 

Ethoxymalelc acid, i, 15. 
Etboxymethyleneacetylacetone, i, 66. 
Ethoxymetbylenecamphor, brominatioa 
of, i, 614. 

1 ; S-lj^boxymethylisoquinoline, i, 279^ 
a-Ethoxynapbtbalene, tbio-, i, 595. 
jS-Ethoxynaphthalene, tliio-, i, 595. 

1 : 4-Etboxynapbthalenesulpbonic add, 
i, 251. 

2 ; ^-Ethoxynaphthalenesulpbonio acid, 
i, 251. 

Etboxyphonylcblorophosphine, i, 586. 
Ethoxypbenylindoxazene, i, 418. 
Ethoxyphenylnaphtbotartrazonium 
cbloxide, i, 606. 

Ethoxyphenyloxamic add, i, 616, 
^-Ethoiyphenylphthalamic acid, i, 187. 
^-Ethoxyphenylphthalimide, i, 187. 
Ethoxyphosphorous cbloride, refradive 
power of, ii, 221. 

Bthoiypropane, cblor-, Trans., 696. 
Ethoxy-^-tolyl-o-diamidonaphthalene, 
i, 606. 

Etho]y-p-toly] napbthostilbazomum 
cbloride, i, 606, 

a-Etbyl pyridyl ketone, reduofaon of, 
i, 471. 

Ethylacetopbenone, thio-, i, 467- 
Ethylacetophenoneoxime, thio-, i, 467, 
Ethylallylcarbinol, i, 394. 
Ethylallylcarbinylio acetate, i, 394. 
Ethyl-o-amidophenol, amido-, i, 328. 
Ethylamine, refractive power of, i, 9. 

43—2 
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Ethjlamino tliiocjanato action of heat 
on, i, 11. 

Ethylaniline, mercuTy deriTativos from, 
i, 249. 

Bthylanisamide, )S-broino-, i, 620. 
Ethyl-o-anisidine, amido-, i, 828. 
Ethylarabinoside, i, 4. 
Ethylazobenzenecyanacetamide, i, 370, 
Ethylbenzamide, thio-, i, 467. 
Ethylbenzanilide, thio-, i, 466. 
Ethylbenzene, action of nitric acid on, 
i, 277. 

action of sulphuryl cliloride on, 

i, 183. 

— jp-di-a-brom-, i, 690. 
Ethylbenzenesulphone, i, 133. 
E^IbenzOTj^lamidophenyl mercaptan, 

aa^i-Ethylbenzhydroximio acid dinitro- 
phenyl ether, i, 461. 

Ethylbenzoio acid, thio-, i, 467. 

thioapilide of, i, 467. 

Ethylbenzoin, i, 39. 

Ethylbenzophenone, thio-, i, 466. 
Ethylbenzophenoneoxime, asafi-tbio-, 
i) 466. 

— - tfi^-thio-, i, 467. 
a-Ethylbenzoylformoln, i, 287. 
;3-Ethylbenzoylformofn, i, 286. 

compound of, with phenylcaxbi- 

mide, i, 286. 

Ethylbntylbenzene and its derivatiTes, 
i, 446, 

Ethylbutylbenzenedisnlphonic acid, de- 
rivatives of, i, 446. 

Ethylbutylbenzenesnlphonic acid, de- 
rivatives of, i, 446. 

E^ylcatechol, i, 527. 

Ethylohitenine, i, 152. 

Ethyldnchonine, hydrazone of, i, 431. 
Ethyl^reine, physiological action of, 

8 ; 4-Bfchylcyanoisocarbo8tyril, i, 618. 

1 : 4-Ethyloyolopentanecarboxylamide, 
i,524. 

1:4-Ethyloy61opentaneoarboxylio acid, 
i, 524, 

— — o-bromo-, i, 624. 

A*-l : 4-Etbylcyolopentonecarboxylie 
acid, i, 524. 

r«-A*-l : 4-Ethylcyolopentenecarboxylie 
acid, i, 524. 

rP-A*-l : 4-Bthylflydlopenteneoarboxylio 
acid, i, 524. 

iirEtb;ddinitrod£hydrophe(na 2 dne, i, 55. 
Ethyloiphenylmaleimide, i, 27. 
Ethyldithiouxazole, i, 477. 

Ethylene, action of heat on, i, 481. 

brom-, refractive jpower of, ii, 1. 

^ bxoxnotriohloro-, i, 561. 

— ~ dibromodichloro-, i, 661. 


Ethylene oxidation of in presence of 
palladium asbestos, ii, 294. 

reducing actions of, ii, 296. 

• tetrachlor-, bromine derivatives of, 

i,561. 

constitution of, i, 482. 

preparation of, and oxidation 

of by ozone, i, 481. 

volume changes during the action 

of chlorine on, ii, 412. 
Ethylenediamine, action of, on hibasio 
acids their anhydrides, i, 490. 

action of thioearbonio chloride on, 

i.4S7. 

fumorate, i, 490. 

malate^ i, 490. 

maleate, i, 490. 

phthalate, i, 490. 

succinate, i, 400. 

thermochemistry of, i, 222. 

Ethylenediphenvlmaleiznide, i, 28, 
Ethylenic bromide, action of, on soda- 
mide, Tbaits., 53^ 

action of, on trimethylamine, 

i, 271. 

molecular refraction and di- 
electric constant of, ii, 266. 

— chloride, molecular refraction and 
dielectric constant of, ii, 265. 

nitrite, i, 3. 

oxide, tetrachlor-, i, 482. 

Ethylenurethane, dichloro-, i, 363. 
Ethylgalactoside, i, 565. 

Ethylglucoside, i, 4, 565. 

behavionr of, towards pure yeast 

cultures, i, 487. 

Ethylguaiacol picrate, i, 120. 
j8-Ethylhydroxylamine, i, 9, 10, 224, 
669. 

Ethylic iS-acetisocrotonate, i, 274. 

acotoacetate, action of anthranilie 

add on^ i, 427. 

chemical function and con- 
stitution of, i, 440. 

— cbloro- and bromo-doriva- 

tives of, i, 171 

condensation products of 

aromatic hjdrazides of. i, 475. 

constitution of, i, 274. 

— ^ o-tolylliydrazide, i, 475, 

aoetomalonate, constitution of, 

ii, 484. 

acetonedicarboaylate, constitution 

of, ii, 434. 

acetylacetoaoetate, condensation of 

hydrazine with, i, 546. 

— acetylacetone carbonate, i, 32. 

aoetylacetonecorboxylate, i, 31. 

aoetylenedicarboxylate, actaon of 

eth^lio sodethenyltrioarboxyhite on, 



INDEX OP SOBJEGTS. 577 


Btliylic acetylenedicarboacylate, action 
of etbylic sodiomalonate on, j, 172. 

— — acetylglutarate, action of nitrous 
acid on, i, 228. 

alcohol, action of chlorine on, i, 62. 

action of diazobenzene salts 

on, i, 829. 

action of hydrogen chloride 

on, as a time reaction, ii, 133. 

action of, on yeast, ii, 62, 

chlorination of, i, 483. 

electrical conductivity of 

some salts in, ii, 339. 

estimation of,in*ttmes,ii, 259. 

estimation of oil of turpen- 
tine in, ii, 259. 

estimation of small quanti- 
ties of, ii, 431. 

freezing points of solutions of, 

Teaits., 307, 308. 

oxidation of, in the organism, 

ii,21. 

— 3rate of diflusion of electro- 
lytes in, ii, 308, 344. 

— — ^ rectification of, i, 435. 
separation of methylic al- 

coliol from, ii, 431. 

vapour, oxidation of, in 

presence of palladiuin-asbestos, ii, 
294. 

a-amidoacetoaoetate, i, 367. 

amidocresotate, i, 604. 

amidosulplionate, i, 365. 

— anhydioanilaconitate, XsAirs., 12. 
auisate, jS-amido, i, 620, 

azobenzenecyanscetate, action of 

nitrous acid on, i, 370. 

azoearboxylate, i, 325. 

ozopseudocumenecyanacetate, 

i,371. 

azo-e-toluenecyanacetate, i, 370. 

azo- 5 ?-toluenpcyanaoetate, i, 370. 

azo-;»-xylenecyanaoetate, i, 370. 

benzeneazoBulphonate, i, 365. 

benzileoximehydrazonecarboxyl- 

ate, i, 877. 

benzoylacetoacetate, condensation 

of hydrazine 'with, i, 546. 

. benzoylisonitrosoGyuuacetate, 

i,3l7. 

benzylamidoacetate, Tbaits., 188. 

benzylideneacetoacetate, action of 

ethyhc malonate on, i, 576. 

ben^lidenebiuretamidocrotonate, 

i, 374. 

benzylidenemalonate, action of 

phenylhydrazine on, i, 466. 

bromaeetate, magnetic rotation of, 

TbJlSTS., 406, 418, 427, 430. 

bromacetoacetates, i, 171, 227. 

action of potassium cyanide 

on, i, 171. 


Ethylic bromalfcylmalonates, action of, 
on cthylic sodiomalonate, i, 14. 

a-bromobutyrate, magnetic rota- 
tion of, Tbaits., 410, 429. 

bpomopropionate, action of, on 

sodium nitrite, i, 114. 

o-bromopropionate, magnetic rota- 
tion of, Tbans., 410, 429. 

butanetetracarboxylate, prepara- 
tion of, Tbans., 578. 

butanetetracarboxylates, i, 363. 

carbonate, magnetic rotation of, 

Tjbaits., 405,421. 

— carboxyethylacetoaoetate, magnetic 
rotation of, Tbai^s., 821, 826. 

carboxyethylazobenzenecyan- 

acetate, i, 370. 

oarboxyphenylhydrazonecyan- 

acetate, i, 371. 

ohloraoetate and benzylamine, in- 
teraction of, Tbaitb., 187. 

magnetic rotation of, Tniirs.^ 

406, 414, 418, 423. 

o-cbloracetoacetate, action of po- 
tassium cyanide on, i, 171. 

chloride, ratio of the specific heats 

of, ii, 38. 

fi-chlorocaproate, i, 319. 

— ^ chlorocarbonate, magnetic rotation 
of, Tbans., 405, 420. 

a-ehlorocrotonate, magnetic rota- 
tion of, Tbaks., 412, 424. 

chloxoformate, magnetic rotation 

of, Tr&its., 405, 420. 

a-ohloropropionate, magnetic rota- 
tion of, Tbanb., 409, 428. 
cinnamate dichloride, 1, 335. 

cinnamenyl-fl-cyanacrylate, i, 489. 

cyanacetate, action of diazob^ene 

chloride and its homologues on, i, 369. 

— action of hydrazine hydrate 

on, i, 272. 

derivatives of, i, 492. 

cyanaoetylhydrazineacetoacetate, 

i,272. 

— — oyanacetylhydrazinepyrnvate, 

i, 272. 

oyanoglutorate, i, 492. 

^-oyanopropionate, i, 443. 

oyanosuccinafce, derivatives of, i, 492, 

dehydracetate, TBiLNB., 261. 

desmotroposantonite, i, 206. 

diacetoaoetate, i, 31, 274. 

diacetoznaiouato, constitution of, 

ii, 434. 

diaoetosnccinate, constitution of, 

i, 360. 

— 7dactone, i, 860. 

I diacetylbutonetetaacarboxylate, 

I Tbans., 1014. 

I diamlidosttocinate, i, 466, 

j diazoacetate, reduction of, i, 324 
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Btihylic dibenzoylmucaie, i, 16. 

dibonzoylsucciuate, action of heat 

on, 1 , 376. 

~ dibenzylbutanetetracarboxylate, 
Tea^s., 1018. 

dibromacctate, magnetic rotation 

of, Tbans,, 406, 418, 427, 430. 

a«-dibromaoetoaoetate, i, 172. 

ay-dlbromacetoacetate, i, 172. 

dibromamidooarboxylate, i, 364. 

compounds of, vith potas- 
sium and sodium bromides, i, 364. 

dibromosuccinate, action of sodium 

ethoxide on, i, 15. 

dibromotricarbaJlylate, action of 

aniline on, Tbans., 11. 

— action of baryta on, Tbaws., 

10 . 

preparation of, Tilans., 9. 

dicarboxyglutaoonate, action of 

hydrazine hydrate on, i, 476. 

dichloracetate, magnetic rotation 

of, Teans., 406, 414, 418, 428. 

— diethylacetoacetate, magnetic rota- 
tion of, TEANS., 823, 827. 

diethylbutanetetracarboxylate, 

Tbaes., 1007. 

diethylprotocatechuate, i, 527. 

— dihydroxycyanuromalonate, i, 229. 
— ■ 1 : 2-diketop0ntamethyiene-3 : 5-di- 

oarboxylate, i, 824. 

dimethylacetoacetate, magnetic ro- 
tation of, Trans., 816, 823, 827. 

dimethylbutanetetracarboxylate, 

Trans., 1004. 

dimethyloyanosuecinate, i, 492. 

oaa-dimethyldicarboxyadipate, 

i,441. 

— dimethyliaopyrazolonecorboxylate, 
i,476. 

— o 7 -dimethyli 80 xa 2 ole-/ 5 -carboxy- 
latc, i, 82. 

dixnothylpropanotricarboxylate, 

Proo., 1894, 66, 

— 3 : 5-dimethylpyrazole-4-carboxy- 
late, i, 547. 

— di-a-naphtholphosphinate, i, 587. 

— dinitroterephthalates, i, 182. 

dioxysucoinate, conversion of, into 

ethylic oxymalonate and ethylic oxa- 
late, i, 408. 

elimination of carbonic oxide 

from, i, 403. 

— • diphenacylcg-anacetate, i, 692, 

diphenyl-o-carboxylate, i, 629. 

etnenyltxi^rboxylate, i, 828, 

— ether and its homolognes, prepara- 
tion of, i, 62. 

— chlorination of, i, 485. 

diohlor- and triddor-, action 

of water on, i, 485. 

solubility of, ii, 378. 


Ethylic 6-etlioxjooumalin-3 : 6-dicarb- 
oxylate, action of ammoma on, in 
absence of ^ater, i, 71. 

j8-ethoxycrotonate, i, 66. 

magnetic rotation of, Trans., 

821, 826. 

refractive and dispersive 

power of, Trans., 823, 828. 

ethoxymetbyleneacetoaoetate, 

i, 66. 

etboxymethylenemalonate, i, 66. 

ethylacetoacetote, action of anthr- 

anilic aoidand of metabomoanthranilic 
acid on, i, 427. 

ethylacetomalonate, constitution 

of, ii, 434. 

ethylbutanetetracarboxylate, at- 
tempts to prepare, Trans., 1012. 

ethylideneacetoacetate, condensa- 
tion of hydrazine with, i, 546. 

— ethylisonitrosocyanacotate, i, 317. 

ethylpimelate, Trans., 991, 

formazylglyoxalate, i, 183. 

fumarate, action of ethylic sodio- 

cyanacetate on, i, 817. 

furalcyanacetate, i, 572. 

furtur-a-cyanaerylate, i, 489. 

i-glutamate, i, 499. 

guanidinedicarboxylate, i, 164. 

heptane-(U 2 W 2 "tetracarboxylate, 

Trans., 104. 

synthesis of, Trans., 104. 

hexahydroanthranilio acid, i, 591. 

— hexahydrosabcylate, i, 692. 

hydrazicarboxylate, i, 825. 

hydronaphthaquinonedicarboxy- 

late, i, 195. 

o-hydroxybenzylidenedicyan- 

acetate, i, 469. 

hydroxjdinitropbcnylcarbamate, 

i, 119, 

hydroxybippurate, i, 65. 

hydroxj metliyleneacetoacotate, 

i, 66. 

a-indolopropionate, i, 475. 

iodacetate, magnetic rotation of, 

Trans., 408, 428, 431. 

iodide and sulphide, velocity of 

reaction between, ii, 309, 310, 

— »— iridate, i, 4b. 

a-isobromobutyrate, magnetic ro- 
tation of, TRANb., 412, 430. 

— isocarbopyrotritartrate, i, 360. 
action of ammonia on, i, 361. 

— isodesmotroposantonite, i, 52. 

isodibromoBuecinate, action of ani- 
line on, 1 , 466. 

isonitrosoacetoaoetate, reduction 

of, i, 857. 

iBonitrosocyanaoetate, reactions 

with, 1 , 317. 

— — isopyrazoloneoarboxylate, i, 476. 
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Sthylic isosantonate, i, 52* 

ketipate, a cyclic analogue of, i, 824. 

i3-ketoliexametliylenecarboxy]ate, 

i, 174. 

— ^-ketopentamethylenecarboxylate, 
i, 173. 

ketosfcearate, i, 170. 

— levosantonite, i, 206. 

malonafce, action of, on dibenzyl- 

ideneacetone, i, 527. 

mercaptomethylimidazolecarboxy- 

late, i, 358. 

metaUio tartarates, i, 68. 

^-metboxypbenyl-a-cyanaerylate, 

i, 488. 

— — jw-methyl-a-oyanocmnamate, i, 83. 

o-metbjl-o-cyanocinnamate, i, 84- 

^-metbyl-a-cyanoeinnamate, i, 33. 

jp-methylenedihydrobenzoate, 

i, 630. 

mefchylenedioxypbenyl-a-<^an- 

acrylate, i, 489. 

metbylimidazoloneoarboxylate, 

i, 368. 

methylpjnrazolecarboiylafce, i, 544. 

mncate, i, 15. 

propionyl, derivatives of, 

i,404. 

a-napbtbolphospbinate, 687. 

jS-naphtbolpbo^binat^ i, 687- 

— narceine and its salts, i, 58, 59. 
niootinate, i, 472. 

nitrosopropionate, i, 114. 

— octane-<wjW 2 -tetra<»rboxylate, 
Teaks., 600. 

— action of, sodium etboxide 

and iodine on, Teaks., 601. 

opianate, i, 35. 

oxalacetate, and its derivatives, 

elimination of carbonic oxide from, 
1,823. 

constitution of, ii, 434, 

oxalate, action of hydfcoxylamine 

and ethoxyloniine on, i, 358. 

action of, on dibenzyl ketone, 

i, 378. 

— oxaUiydroxomate, i, 358. 

oxide. See Ethylic ether. 

oxymalonate, conversion of ethyKc 

dioxysuccinato into, i, 403. 

phenac^lcyanacetatc, i, 592. 

7 -phenoxypropylib 08 uecinate, i, 34. 

T-phenoxypropylmalonate, i, 84. 

phenyldihydropesorcylate, i, 527. 

phenyldiketohydrindeneacetate, 

i, 38. 

phenylimidocblorofonnate, i, 408. 

phenylnmdophenylcarbainate,i,333. 

phenylmalonate, i, 376. 

3 : S-phenylmethylpyrazole-l- 

carboxylate, i, 546. 

phfinyloxalacetate, i, 376. 
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Ethylio phenylpropiolate, action of 
ethylio sodiomalonate on, i, 372. 

phenylpyrazolonecarboxylate, 

i, 116. 

— phenylpyrrolonedioarboxylate, 
Teaks., 13. 

A-phenyl-o-jp-tolylfonnazylform- 

ate, i, 456. 

o-phenylureidobenzoate, i, 332. 

phosphate, refractive power of, 

ii, 221. 

phosphite, refractive power of, 

ii,221. 

phthalate and ketones, action of 

sodium ethoxide on, i, 194. 

— and succinate, action of 

sodium ethoxide on, i, 194. 

phthalodicyanacetate, i, 317. 

pieolinate, i, 425, 472. 

— ethiodide, i, 426. 

— pipecolinate, i, 4^ 

quinoldiphosphinate, i, 688. 

quinolinate, i, 472. 

resorcinoldiphosphinate, i, 688. 

salts of normal latty acids, boiling 

points of, Teaks , 726. 

velocity of hydrolysis of cer- 
tain, ii, 275. 

santonite, i, 62. 

sodacetoacetate, action of nitric 

oxide on, i, 400. 

additive products of, with 

ethereal salts of unsaturated acids, 
i, 172. 

— constitution of, i, 356. 

Bodiocyanacetate, action of suc- 
cinic chlonde on, i, 317. 

sodiomalonate, action of oyanuric 

chloride on, i, 229. 

action of, on benzylidene- 

acetone, i, 598. 

additive products of, witlj 

ethereal salts of unsaturated acids, 

i, 172. 

suocmosuccinate, action of hydr- 
azine on. i, 260. 

sulphide, fate of, in the organism, 

ii, 199. 

odour of, i, 363. 

tereplithiilocyanacetate, i, 593. 

— terephthalyldimalonate, i, 589. 

tetrabenzoylmueate, i, 16. 

teferaeeiylbenzylmucamate, i, 16. 

o-tetraeetylmucate, i, 15. 

|S-tetracetylmucate, i, 16. 

tetrapropionylmucate, i, 404. 

— jp-tolylimidoformate, i, 4(^. 

IJ-tolylimidothiofonnate, i, 407. 

o-tolyl-a-methylindole-i8-carboxyl- 

ate, i, 475. 

jp-tol 3 rl-flt.methylindole - J8 - oarb- 

oxylote, i, 475. 
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Btliylic tiriacetoacotato, i, 274. 

— tribromocotate, magnetic rotation 
of, Trans., 406, 418, 428, 430. 

preparation of, i, 662. 

triolilorooetate, magnetic rotation 

of, Trans., 406, 414, 418, 423. 

— aa/3-tricblorobnt^te, magnetic 
rotation of, Trars., 410, 424. 

— trichlorolactate, magnetic rotation 
of, Trans., 409, 424. 

— triphenylosotriazoneparaearboxyl*- 
ate, i, 377. 

— tripropionylmncolactone, i, 404. 
Etbylidenaniline and its isomeride, 

i, 410. 

4-Btbylidene-bis-8-metbylpyrazolone. 
i, 647. 

Ethylidenedibydroxynapbthaqumone, 
Trans., 82, 

— a^S-anhydride of, Trans., 83. 
Etbylidenedrurethane, mono- and di- 

bromo-, i, 864. 

Etbylimidoetbyltliiourazole, i, 477. 
Ethylisocarbostyril, i, 192. 
8-Ethylisocarbostyril, i, 618. 
Ethylisocarbostyrilcarboxylic acid, 
i, 192. 

Etbylisodiphenylcarbamide, i, 383. 
Ethylisopropylamine, i, 888.^ 
Bthylisopropylnitrosamine, i, 883. 
Bthylisopropylphenyltliiocarbamide, 
i, 384. 

S-Ethylisoquinoline, i, 618. 

— 1-cbloro-, i, 619. 

Bfcliylraalonio acid, heat of combustion 

of, i, 225. 

Ethylmercaptan, odonr of, i, 368. 
Et]iylmethyl|;lyozaline, i, 855. 
3Ethylmethyl£nidazolone, i, 355. 
Ethylmetbylimidazol jl-/<-mercaptan , 
i,855. 

Ethylmethylpimelio acid, Trans., 992. 
Ethylnitrocerbimidotbiophenol, i, 125. 
Bthyhiitrolic acid, i, 436. 
Ethylpantamethylenccarbozylio add, 

Ethylphenolfi, o-, m-, andp-, i, 280. 

melting and boiling points of, i, 449. 

Ethylphenylamidoguanidme, i, 617. 

— i^ts of, i, 874. 
Ethylphenyl^edmosulpbine iodide, 

1,124. 

Bthylphenylnaphthaoridone, i, 41. 
Bthylphosphorio add, tbermo^emistry 
of, 1 , 484. 

EtibLylphyllotaonin, i, 842. 

Ethylpimelio add, Trans., 989. 

— anilide of, Trans., 992. 

a-Ethylpiperylalkine, modifications and 

salts of, i, 471. 

p— non-identity of, vith adayepscndo- 
oonhydrine, i, 471. 


Ethylpropylacetio acid, heat of com* 
hustion of, i, 225. 

Ethylpropylcarhinol and its deriTatives, 
rotatory power of, ii, 77. 
Ethylpropylmalonic acid, heat of com* 
bnstion of, i, 225. 

Ethylpyridylacrylic add, i, 208. 
Ethylpyridylium componnds, i, 426. 
a-Ethylpyridyl-jS-lactio acid, i, 208. 
/S-Ethylpyridyl-a-trichloroliTdroxy- 
propane, i, 208. 

Emylquinovose, i, 4. 

Ethylrbamnoside, i, 4. 

Ethylscoparin, i. 542. 
Ethylthiotetrahydroquinazoline, i, 147. 
jS-Bthyl-iP-toluoylformoIn, i, 287. 
Eucarvole, i, 298. 

phenyihydrazone, i, 298^ 

Eucarvoxime, i, 298. 

Eugenol, i, 678. 

action of nitrosyl chloride on, 

Trans., 881. 

conversion of, into isoeugenol, 

i, 578, 579. 

dinitrophenyl ether, i, 678. 

ethyl ether, action of nitrosyl 

chloride on, Trans., 331. 
Eugenolacetophenone, i, 578. 
Eurhodines, i, 303. 

Euxanthone, constitution of, i, 588. 

— dibromo-, i, 634. 

— methylic ether, i, 534. 

Evaporation, volatilisation of salts 

during, Trans., 446. 

Excrement, animal, influence of urine 
on the formation and volatilisation 
of ammonia during the fermentation 
of, 11 , 109. 

horse-, evolution of nitrogen during 

the fermentation of, ii, 109. 

Excretion of sulphur, influence of 
muscular work on the, ii, 57. 
Explosion of mixtures of gases, tem- 
peratures of, ii, 11. 

Extraction, automatic, ii, 117. 

— - apparatus for iKjuids, ii, 11. 

Extractives, estimation of, in cov?’s and 

human milk, ii, 107. 

Eye, chemistry of the refractive media 
of the, ii, 22. 


F, 

Fat, estimation of, in bread, ii, 268> 
369. 

— estimation of, in cheese, ii, 300. 

— — extraction of, li, 165. 

— formation of, from carbohydrates, 

ii, 391. .. ^ 

— new method of analysing, ii, 870. 

— of human milk, ii, 826, 892. 
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Pat of mili, comparison of metliods 
for the esliination of, ii, 166. 

— preeeiTation of milk for tlie esti- 
mation of, li, 263. 

rancid, reducing action of, on 

silver nitrate, ii, 76. 

Pats, soft, apparatxis for determining 
the sp. of, ii, 270. 

turbidity temperatures of, Tvith 

glacial acetic acid, ii, 490. 

Patty-series, substitution of chlorine or 
bromine in, i, 1, 217. * 

Feeding and respiration, ii, 891. 
Pehling's solution, checfang, ii, 122. 
Pellenic acid, ii, 826. 

Felspar from the uralite-gabbro and 
flyscb of Ebodes, ii, 461. 

Fennel seeds, extract^, digestibility of, 
ii, 889. 

Pergusonite, separation of the oxides in, 
ii,47. 

Ferment analogous to emulsin in fungi, 
ii, 63. 

diastatio, of the liver, ii, 359. 

— — — presence of, in green leaves, 
ii,109. 

— processes in oigaM, ii, 369. 
Fermentation, alcoholic, action of cal- 
cium sulphite and hydrogen potassium 
sulphite on, ii, 151. 

— effect of calcixim sulphite on, 

ii, 61, 151. 

— formation of succinic acid 

and glycerol in, i, 563. 

and carbohydrates in urine, ii, 60. 

fractional, i, 223. 

lactic, influence of metalHo salts 

on, ii, 63. 

of horse excrement, evolution of 

nitrogen during, ii, 109. 

PennentatiTe functions of yeast ccll&, 
specific character of, Tsahs., 911. 
Ferments, action of, on sugars, i, 566. 

animal, varieties of sugar formed 

by, from starch and glycogen, ii, 325. 
— - diastatic, of the animal body, ac- 
tion of carbonic anhydride on, ii, 103. 

— digestive, action of, on nuclein 
compounds, ii, 144. 

human pancreatic, in disea'^e, 

ii,199. 

— occurring in vegetables, influence 
of, on the nutrition of the animal 
organism, ii, 357. 

pancreatic, ii, 103. 

proteolytic, in seedlings, li, 290. 

soluble, secreted by Aspergillus 

niger and FenicillUim glavcum^ 
ii, 109. 

Ferric orsenite, ii. 351. 

chloride, action of hydrogen on, 

11 , 296 . 


Ferric cliloride, action of, on potassium 
iodide and hydriodic acid, ii, 140. 

and ammonium chloride,. 

mixed crystals of, ii, 85. 

— compounds of, with amides 

and amines, i, 585. 

— interaction of, with potassium 

and hydrogen iodides, ii, 191. 

molecular weight of, ii, 282. 

rate of reduction of, by 

stannous chloride, li, 346. 

— chloriodide, ii, 193. 

manganous, calcium and magne- 
sium phosphates, separation of, ii, 255. 

— oxide, behaviour of, at high tempe- 
ratures, Tsa^ts., 324. 

salts, action of, on iodides, ii, 140. 

Ferricyanides, preparation of, i, 218. 
Ferrochiomium, ii, 452. 

— estimation of chromium in, ii, 35,. 
70, 217. 

Ferrotungsten, ii, 452. 

Ferrous ammonium chloride, ii, 17- 

arsenite, ii, 351. 

carbonate, compound of hydroxyl- 

amine with, ii, 46. 

lithium chloride, ii, 17. 

— potassium chloride, ii, 17. 

sulphate, electrolysis of, ii, 140. 

— — tetramolyhdate, ii, 321. 

Fever, metabolism in, ii, 108, 

Fibre, crude, estimation of, ii, 300. 
Fibres, jute, chlorination of, i, 68, 
Fibrin, action of halogen acids on,. 

i, 263. 

and fibrinogen, ii, 289. 

vegetable, constitution of, i, 216, 

Fibrinogen and fibrin, ii, 289. 

specific rotatory power of, i, 480. 

Fibrins, i, 310. 

Fibrom, constitution of, i, 311. 

Fishes, gases in the air bladder of,. 

ii, 144. 

Flask, modified litre, ii, 251. 

Flavocobalt salts, ii, 50. 

Flesh of the ox, elementary composition 
of, ii, 105. 

JFlores Koso^ i, 42 i. 

Flours, detection of ehenopodium seed 
in, ii, 370. 

Fluorene, orthamidodiphenyl from, 
1, 629. 

Fluorescence as an ionic phenomenon, 
ii, 338. 

Fluorine, amount of, in the teeth^ 
ii, 22, 147. 

— - compounds, influence of, on beer 
yeast, ii, 425. 

— density of, Tsaks., 401. 

— in hones and teeth, ii, i47. 
Flnorplumbates, TBAits., 393. 
Fiuoiplumbic acid, Traits., 899 
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Food, detection of salicylic acid in, 
ii, 299. 

— influence of subdivision of, on 
metabolism, ii, 287. 

relations of, to the elimination of 

hydrocarbons, ii, 391. 

Foods, nitrogenous, digestibility of, 
ii, 389. 

Food-stufPs, detection and approximate 
estimation of sand in, ii, 1G3. 

Force, mechanical, endotliermic re- 
actions effected by, ii, 276, 444 . 
Formacetanilide (P), i, 285. 

Formalazine, i, 12. 

— — tetrabromo-, i, 61. 

Formaldehyde, i, 12. 

~ action of anomonia on, i, 64. 

compounds of, with polyhydric 

alcohols, i, 438. 

condensation of aromatic amines 

with, in alkaline solution, i, 451. 

condensation with, i, 600. 

Fcrmaldehydehydrazone, nitro-, i, 183. 
Formaldoxune, rnoo., 1894, 55. 

bromide, Paoo., 1894, 66. 

chloride, Psoc., 1894, 66. 

iodide, Pnoc., 1894, 66. 

Formazyl methyl ketone, i, 98. 

— - — action of ammonium 

sulphide on, i, 23. 

— nitro-, i, 183. 

phenyl ketone, i, 98. 

Formazylbenzene, i, 457. 

— oxidation of, i, 240. 
Formazyl-compounds, decomposition 

products of, i, 457. 

— method of formation of, 

i, 239. 

— — mixed, i, 456. 

oxidation of, i, 240. 

Formazylglvoxalic acid, i, 183. 

phenylhydrazone ot, i, 183. 

Formazylio cyanide, i, 273. 

Formic add, electrical conductivity of, 
1, 66j 406. 

— estimation of, ii, 219. 

_ heat of combustion of, i, 223. 

Formotns, i, 286. 

Foxmtdse, molecular, of some liquids, as 
determined by their molecular surface 
energy, 167. 

Formylallylthiosemlcarbazide, i, 305« 
Formylamidodimethylanilme, nitro*, 
i, 281. 

Formylamidodiphenyloarhamide, i, 96. 
Formylbromocamphor, i, 613. 
Formyl-a-diphenylsemicarbazide, i, 411. 
Formyl-a- diphenylthios^nicarbazide, 
i,411. 

Formylmethylthiosemicarbazide, i, 305. 
Formylpipemine, i, 617. 

Fractionation, commutator for, ii, 231. 


Fraxetin, an isomeride of, i, 246. 

Freezing point determinations, Tbaits., 
293. 

— exact method for the deter- 
mination of the reduction of, ii, 228. 

proportionality between os- 
motic pressure and the reduction of 
the, ii, 228, 343. 

points of alloys in which the sol- 
vent is thallium, Tbaiits., 31. 

of dilute solutions, Psoo., 

1894, 101; ii,83. 

of solutions, determination of 

the reduction of, ii, 342. 

of chlorides, reduction 

of, ii, 40. 

of triple alloys, Tbajbts., 65. 

Frogs, respiratory exchange in, ii, 461. 

Fructose, action of ammonia on, 

i, 222. 

Fruits and their skins, waxes and other 
substances of, ii, 469. 

Fumanc dianilide, chloro-, i, 515. 

Fungi, constituents of the tissues of, 

ii, 425. 

ferment analogous to emulsin in, 

li, 68. 

presence of true coUidoso in, ii, 24. 

Funnel, safety, li, 231. 

Furfuraciylic acid, i, 173. 

Furfuraldehyde, estimation of, Teafs., 
479. 

Furfur-a-cyanacrylic acid, i, 489, 572. 

Furfurcyanothylene, i, 672. 

Furfurethylene, i, 173. 

Furfurmalonio acid, i, 173. 

Furfurylic alcohol, refraction constants 
of, ii, 302. 

Furnace, reverberatory electrical, with 
movable electrodes, li, 78. 

Fusibility of mixtures of salts, ii, 307. 


a. 

G-odolmiie, separation of the oxides in, 
ii, 47. 

Ghilaotobo, action of ammonia on, 
i,222. 

anilide, constitution of, i, 413, 

configuration of, i, 218. 

dJ-Galactose, behaviour of, towards 
pure yeast cultures, i, 487. 

G^ctose-amylmercapt^, i, 270. 

Gmlaotosebenzylmercaptal, i, 270. 

Q-alaotose-ethylniercaptal, i, 270. 

Galactosidogluconic acid, i, 565. 

Gtdbanum resin, i, 428. 

Cblbaresinotannol, i, 423, ii, 361. 

Gallaoetophenone picrate, i, 120. 

GWlaniUae, dibromo-, and its triacetyl- 
derivative, i, 331. 
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jGkillaxulide, dibromo-, blue lakes derived 
from, i, 416. 

Gallic add, estimation of, ii, 73. 
OaUobenzoplienone, donble ketone from, 

i, 85. 

OktUobromacetophenone, i, S6. 
<GalIochloracetophenone 3 i, 86. 
Gallo-^-toluidide, i, 78. 

— — oadndophenolic dyes from, i, 285. 
Oalvanio cell, Clark’s standard, con- 
struction of, ii, 130. 

E.M.P. of varie- 
ties of, ii, 129. 

elements, secondary beats of, 

ii, 5. 

polarisation, laws of, ii, 223. 

Oamet from tlie Schneekoppe, ii, 460. 
Oamets, chemical composition of, ii, 285. 
-Gas, apparatus for the continuous 

evolution of, ii, 444. 

batteries, ii, 436. 

coal-, detection of oxygen in, 

ii, 368. 

estimation of nitrogen in, 

ii, 119. 

in the air of mines, apparatus 

for the estimation of, ii, 258. 

natural, action of chlorine on the 

methane in, i, 393. 

composition and origin of, 

ii, 387. 

— quantitative analysis of, 

ii,401. 

supposed relation between the 

solubility of a, and the viscosity of its 
solvent, Tbai^s., 782. 

Gas-baroscope and its applications 
ii, 440, 471. 

Gases, combustible, ajjparabus for the 
rapid estimation of, ii, 258. 

' — - densities of, ii, 81. 

diffusion of, in water, ii, 889. 

dissolved in water, apparatus for 

the extracticn for analysis of the 
TB.1NS., 43 ; ii, 485. 

extraction of, ii, 28. 

electrical conductivity of, ii, 222. 

exchanges of, between living 

organisms and the surrounding atmo- 
sphere, ii, 153. 

in the air-bladder of fishes, 

ii, 144. 

— intestinal, of the horse, ii, 197. 

mineral combustible^ of Torre and 

Salsomaggiore, ii, 195. 

mixed, separation of, by the electric 

discharge, 619. 

occlusion of, by metalKc oxides, 

ii, 45. 

— — phenomena of oxidation and 
chemical properties of, ii, 293, 294, 
367. 


suaiBOTS. 583 

Gases, simple apparatus for measuring, 
ii, 472. 

temperature of explosion of mix- 
tures of, ii, 11. 

Gas-purifying material, estimation of 
sulphur in, ii, 214. 

Qas-refuse, estmiation of cyanides in, 
ii, 36. 

Gas-tables, Lunge’s, ii, 118. 

Ghastric digestion, action of different 
acids on, ii, 4G2. 

influence of chloroform on 

artificial, ii, 104. 

jnice, estimation of the acidity of, 

ii, 262, 384. 

Gas-volumeter of general applicability, 
ii,26. 

Qtissler potash bulbs, modified, ii, 329. 
Geissospemine, i, 155. 

Gelatin, reaction for, ii, 168. 

Gentisehi methyl ether, i, 340. 

synthesis of, i, 340- 

Geronalanilide, i, 84. 

Geranaldehyde, i, 401. 

acid from, i, 84. 

Geranaldehyde-series, compounds of, 

i, 83. 

Geranaldoxime, i, 84. 
Geranalphenylhydrazone, i, 84. 

Gbranic acid, i, 84. 

Geraniol from oil of Andropogm schoe- 
nanthus, i, 435. 

— from rose oil, i, 253. 

Geraniolene, i, 85. 

Gexanionitrile, i, 84. 

Geranium oil, rhodinol from, i, 141, 
253. 

Germination, formation of oxycelluloses 
during. Trails., 476. 

influence of carbonic oxide on, ii, 25. 

— " — of barley, formation of saccharose 
during, ii, 64. 

Glass, action of acids on, ii, 48. 

— action of water on, ^ 94, 451. 

behavioor of, with reagents, 

ii, 461. 

weathering of, ii, 48. 

Glasses, graphochemical calculations 
with especial reference to soda-lime, 
ii, 235. 

Glaucophane, ashebtos-like variety of, 
from Ehodes, ii, 461. 

Globulin of white of egg, i, 480. 

proteolysis of, ii, &2* 

Glucase, i, 268. 

Gluco-o-diamidobenzene, nature of, 
i, 182. 

a-Glucoheptose, behaviour of, towards 
pure yeast cultures, i, 487. 
Glucoheptose-ethylmercaptal, i, 269. 
a-Glucooctose, behaviour of, towards 
pure yeast cultures, i, 487. 
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GHuooproteXdfl, i, 310. 
G-lucosamidoguanidine, salts of, i, 315. 
G-lTicosaminft, i, 1G7. 

— formation of, from glucose, i, 222. 
G-lueose, action of ammonia on, x, 222. 
— action of baryta on, i, 269. 

action of lime and of alkalis on, 

i,6. 

amorphous form of, ii, 3. 

— anilide, constitution of, i, 413. 

beliavionr of, towards pure jenst 

cultures, i, 487. 

constitution of, i, 104. 

constitution of llie aniline dema- 

tives of, i, 611. 

— conversion of maltose into, by 
various organs, ii, 103. 

■ detection of, in honey, ii, 1G4. 

— estimation of, in beets and dif- 
fusion juice, ii, 72. 

from convolvuliuio acid, i, 541. 

variations in the i*otatory I'^ower 

of, ii, 2. 

Q-lucose-amylmercaptal, i, 270. 
0-lucosebenzylmercaptal, i, 270. 
Glueose-ethylmercaptal, i, 270. 

— behaviour of, to^vaids x>ure 

yeast cultures, i, 487. 

G-luoose-hke substance from proto td 
matter, i, 166. 

Gtlucosepyiogallol, i, 398. 

behaviour of, towards pure yeast 

cultures, i, 487. 

GHucoseresorcinol, i, 397. 

* behaviour of, towards pure yeast 

cultures, i, 487. 

O-lucoside in vine leaves, i, 258. 

of violet roots, i, 47. 

CtlucosideB, constitution of, i, 104 
isolation of sugars fixin, i, 340. 

— of the alcohols, i, 3. 

reactions of, with potossiuiii mer- 
curic iodide and with Iodised potassium 
, iodide, ii, 167. 

synthetical, i, 565. 

G'luiOOsidQgluoonio acid, i, 565. 
G-lucosidoglycoUic add, i, 565. 
cis-Grlutaoonic acid, i, 322. 

anhydride, i, 328. 

G^lutamic acid, a^on of barium hydr- 
oxide on, i, 571. 

derivatives of, i, 498. 

f-G^lutamic acid, i, 498. 

Cdutaric acid, derivatives of, i, 498. 

preparation of, i, 670. 

Gluten, constitution of, i, 214. 
Gluten-casein, oonstiturion of, i, 214. 
Gluten-fibrin, constitution of, i, 214. 
Glyceric add, effect of temperature on 
the optical activity of ethereal salts 
of, Teans., 761, 

Glyceric-jp-toluidide, i, 495» 


Glycerol, electrolytic oxidation of, i, 103. 

estimation of, in wine, ii, 868. 

— — formation of, in alcoholic fermen* 
tation, i, 663. % 

— invertmg action of, i, 486. ) » 
Glycerolformacetal, i, 438. 

Glycerols from unsaturated alcohols, 

i, 568. 

Glycerophosphorio add in urine, ii, 467. 
Glycerose, behaviour of, towards pure- 
yeast cultures, i, 487. 
Glyoerylglucosido, i, 566. 

Glycodne and its derivatives, constitu- 
tion of, Pboo., 1894, 90, 94. 

— estimation of, ii, 336. 

preparation of, i, 267. 

thermochemistry of, ii, 341. 

Glycogen, action of adds on, i, 566. 

change of, into sugar in the liver, 

ii, 146. 

estimation of, ii, 72, 123. 

formation of, li, 868. 

post mortem changes in muscile- 

ii, 146. 

varieties of sugar formed from^ 

by animal ferments, ii, 325. 
Glycogenia m anthr^, variations of, 
ii, 60. 

Glycol from menthene, i, 469. 
Glyeolglucobide, i, 4. 

Glycollic acid, derivatives of, i, 493. 

electrolysis of the sodium 

salt of, i, 228. 

anilide, i, 493. 

o-naphthalide, i, 494. 

j3-naphthalide, i, 494. 

o-toluidide, i, 494. 

^-toluidide, i, 494. 

GlycoUide, i, 493. 
Glyoxalenedibenzenylhydrazidlne, 

1, 886. 

Glyoxylio acid, action of resordnol on, 
1,402. 

action of urethane on, i, 363. 

detection of, i, 402. 

— preparation of, i, 402. 

Gold, action of potassium cyanide on, 

ii, 410. 

chloride, action of hydrogen and 

other gases on, ii, 295. 

condition of, in quartz and calcitc 

veins, ii, 354. 

crystallisation of, in hexagonal 

forms, ii, 353. 

— esriznation of, in antimony and 
bismuth, ii, 71. 

estimation, volumetric, of, ii. 431. 

freezing points of solutions of, ii 

thallium, Traks,, 33. 

— ores, analysis of, ii, 484. 
of Oalifornia, ii, 364. 

— potential of, ii, 374. 
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iSt-old. See also Auric and Aurous. 

Oold-aluminium-tin alloys, freezing 
points of, Tbans., 74*. 

Gold-bismuth alloys, EAt.F. of, in a 
voltaic cell, Tbaits,, 1034. 

Gold-cadmium, ii, 236. 

Gold-cadmium-bismuth nllojis, freezing 
points of, TBA 2 fS., 69, 

Gold-cadmiam-lead alloys, ireezing 
point of, Traits., 66, 67. 

Gold-cadmium-thallium alloys, freezing 
points of, Traits., 70. 

Glmd-lead, ii, 236. 

Gold-lead alloys, of in a voltaic 

cell, Trans., 1036. 

Gold-silver alloys, E.M.F. of, in a vol- 
taic cell, Trans., 1085. 

Gold-tin alloys, of, in a voltaic 

cell, Trans., 1037. 

■‘‘Grains,” Brewers’, digestibility of, 
ii, 889. 

Granataldehyde, i, 154. 

GTanatanine,*i, 155. 

Granatenine, i, 154. 

Granatoline, i, 154. 

Granatonine, i, 154. 

Granafyl iodide, i, 154. 

Grapes, American, vitin and waxes 
tirom, i, 256. 

Graphite, estimation of, in pig iron, 
ii, 297. 

obtained from vanous metals, pro- 
perties of, ii, 415. 

Graphochemic^ calculations, ii, 348. 

Grass, inflaenoe of nitrogenous manures 
on, ii, 210. 

Ground-substance of connective tissue, 
ii, 357. 

Guaiacol chloracetate, i, 74. 

condensation of, with halogeuated 

fatty acids, i, 506. 

picrate, 1 . 120. 

Guiai^glycollic add, i, 289. 

Guaiol, i, 538. 

GKianazole, i, 518. 

and its derivatives, i, 517. 

Guanidine, amido-, i, 373, 516. 

— and its alkyl-derivatives, 

i, 373. 

compounds of sugars with, 

i,315. 

— triazole-derivatives from, 

i, 67. 

— condensation of ^iketones with, 
i, 111. 

ethylic malonate, i, 164. 

— oxalate, i, 164. 

succinate, i, 166. 

salts, action of ethylic succinate 

on, i, 165. 

— — tiiio<yanate, action of ethylic suo- 
oinate, ^thalio anhydride or benzile 


on in presence of sodium ethoxide, 
i, 165. 

Guanidine-derivatives of bibasio acids, 
i, 7, 164. 

Z-Gulose, behaviour of, towards pure 
yeast oulture*^, i, 487. 

Gum from German yeast, i, 222. 

Gums, soluble, i, G. 

Qymnocladiis canadensis^ carbohydr- 
ates of the fruit of, ii, 111. 


H. 

Hflematin hydrochloride and hydro- 
bromide, i, 311. 

Hffimatite, artificial preparation of, 
ii, 388. 

Hsemotoxylin, methylatiou of, i, 341. 
Hmmoglobins, synthesis of, i, 216. 
Halogens, electrolytic estimation of, 
ii,426. 

infinenoe of, on the optical value 

of double bonds, ii, 1. 

Baloi'd salts, system of, according to 
the theoTy of chemical forms, ii, 183. 
Hausmannite, ii. 99. 

Heat, allofropio changes of iron under 
the influence of, ii, 237. 

animal, sources of, ii, 104, 

development of, in salivary glands, 

II, 358. 

emisson of, from surfaces of the 

body, ii, 143. 

latent, of fusion of thallium, 

Trans., 85. 

of combustion of fatty acids, i, 224. 

of dissociation in electrochemical 

theory, ii, 80. 

of formation of the hydrate of 

nitrous oxide, ii, 278. 

of fusion of some organic com- 
pounds, ii, 439. 

specific, of liquid sulphurous an- 
hydride, ii, 439. 

Heat. See also Thermochemistry. 
Heats, secondary, of galvanic elements, 
ii, 5. 

specific, ratio of, in the paraflins, 

ii, 38. 

Heintzite, ii, 100. 

SelianiJiuB annus, composition of seeds 
and etiolated sprouts of, ii, 113, 469* 
Bemp, compositiou of the seeds and 
etiolated sprouts of, ii, 113, 469* 
Hemp-seed, occurrence of trigonelline in, 
ii,291. 

Henbane-seed oil, ii, 364. 

Hepatic glycogenesis, ii, 145. 
Heptabenzoylmberythric acid, Trans., 
186. 

Heptamethylene, i, 265. 
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Heptane, action of nitric acid on, i, 265. 
oxidation of, in presence of pal- 
ladium asbestos, ii, 294. 
j»-Heptoyltoluene, Pnoo., 1894, 60. 
Heplylacetio acid, heat of combustion 
of, i, 225. 

Heptylcarbamide, tertiary, i, 406. 
Hepiylie acid, normal, oxidation of,i, 491. 
— cbloride, action of aluminium 
obloride on, Pboo., 1893, 20S ; 1894, 
60. 

Heptylic diacetylglyeerate, active, 
Thaits., IhX . 

Heptylm^onio acid, heat of combustion 
of, i, 225. 

Hept^l-^7-toluidine, Pnoo., 1894, 61. 
Herbivora, asparagine in tbe nutrition 
of, ii, 106. 

Hexabenzoylruberythric acid, Teaks., 
187. 

Hexabenzoylscoparin, i, 542. 
Hexacetylglucosamidoguanidine, i, 315. 
Hexacetylscopaiin, i, 542. 
Hexahydroantlii*anilic acid, i, 691. 
Hexahydrobenzene, i, 176. 

molecular volume and refraction 

constants of, i, 366. 

thermochemistry of, ii, 81. 

Hexahydrobenzo-4-benzyIidene-3 : 4-di- 
pyrazolone, 1 , 260. 

Hexahjdrobenzo-3 : 4-dipyrazolone, 
i, 260. 

Hexahydrobenzoio acid, synthesis of, 
Teaks., 86, 103, i, 366. 
2-HexaIivdrocvmene, /'-amido-, i, 44. 
Hexaliydrohydrocarbosti^, i, 428, 
Hexahydro-a-napbthinoline, i, 627. 
Hexahydroquinoline, i, 427. 

hydrobromide, bromo-, i, 427. 

Hexah^droquinolylphenylcarbamido, 

Hexadydroquinolylplionyliihiocarb- 
amide, i, 427. 

Hexahyobfosalicylic acid, i, 87, 246, 592. 
Hexahydro-o-toluic acids, i, 2^ 
Hexahydro^-toluic acid, i, 87. 

— bromo-, i, 87, 522. 

Hexamethylenamine, i, 164, 175. 

and its derivatives, i, 176. 

comwunds of, with hydrogen 

bismiithoiodide, i, 164. 
Hexamethylene, i, 176. 

bromo- and iodo-, i, 175. 

— 4M-diamido-, i, 177. 

jp-dibromo-, stereoisomerie modi- 
fications of, i, 174. 

®-diiodo-, stereoisomerie forms of, 

i,176. 

glycol, Teaks.. 698. 

dietbyljo etber, i, 158, 

HexaanethyleneoarboxyUc add, synthe- 
sis of, Teaks., 86, 108. 


Hexamethylenediamine nitrite, i, 410. 
Hexamethylenedipyrazolone, i, 677. 
Hexamethyleneoxindole, i, 428. 
Hexamethylenetetramine, constitution 
of, i, 64. 

Hexametbylenic dibromide, Teaks., 691, 
599, 1,119,158. 

action of, on etbylie sodio- 

malonate, Teaks., 591 , 599. 

action of sodium on, Teaks., 

591, 599. 

diiodide, i, 119. 

dipbenylic etber, i, 119, 

Hexamethyltrimethylenetrisulphone, 
i, 444. 

Hexane, action of nitric acid on, i, 265. 

bromonitro-, i, 266. 

molecular volume and refraction 

constants of, i, 366. 

nitro-, i, 265. 

Hexitols, two new, i, 895. 

Hexose &om the oxidation of glycerol, 
i,104. 

Hexylallylcarbinol, i, 563. 

Hellene, molecul^ volume and refrac- 
tion constants of, i, 366. 

nitrosochbride, Teaks., 326. 

Hippuroflavin, i, 65. 

Homoacetopiperone, i, 61. 

Homocateohol, action of halogens on, 

i, 368. 

— tribromo-, i, 868. 

trichbro-, i, 368. 

Homologous compounds, calculation of 
the boiling pomts of, Teaks., 193, 
725. 

Homologous series of carbon compounds, 
oiitical pressures m, ii, 82. 

Honey, detection of glucose and cane- 
sugar in, ii, 164. 

Honey-dew, composition of, ii, 469. 
influence of, on the composi- 
tion of honey, ii, 469. 

Hops, functions of, in the dry hopping 
of beer, ii, 205. 

Hornblende, analyses of, ii, 460. 

from Durbacb, ii, 460. 

Horse, change of substance in, ii, 196. 

intestinal gases of the, li, 196. 

Horse-flesh, detection of, ii, 336. 

HubPs iodine absorption process, ii, 74. 
solution, stable form of,. 

ii, 490. 

Human tissues, sulphur in, ii, 58. 

Humic acid, natural occurrence of, 
ii, 467. 

Humite, chemical composition of, ii, 241. 

free from fluorine, ii, 459. 

Humus, modification of Ghnindeanb 
method for the estimation of, ii, 264. 
Hydracetylacetone, magnetic rotation 
of. Teaks., 819, 825. 
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Hydraeetylacetone, refi’acfcive and dis- 
persive power of, Tea^ts., 820, 828. 
Hydrasfcic acid, conafcitxition of, i, 390. 
Hydrastine, i, 60, 389. 

constitution of, i, 390. 

JSydrastls camdensU, a tliird alkaloid 
from the root of, i, 479. 
Hydrastolactone, i, 389. 

Hydrastonic acid, i, 389. 

— oxime, i, 389. 

Hydrated and anhydrous compounds, 
‘physical properties of, li, 34G. 
Hydmziacetic acid, i, 324. 

Hydrazides of carbonic and thiocarbonie 
acids, i, 166. 

Hydrazidoaceral, 5, 1G9. 
Hydrazldoacetaldehyde, i, 169, 6S4. 
Hydrazine, action of cyanogen on, 
i, 149. 

hydrate, action of pionlie chloride 

on, i, 372. 

preparation of, i, 349. 

maleate. i, 348. 

physiological action of, ii, 894. 

picrate, i, 273. 

Hydrazinebenzoio acids, substituted, 
action of thionyl chloride on, i, 596. 
Hydrazinedicarbonamide, i, 16G. 
Hydrazines, primary, and carbon bisul- 
phide, reaction between, i, 625. 

tertiary and quaternaiy aromatic, 

i, 284. 

Hydrazodicarbonthioallylamide, i, 97. 
Hydrazodicarbonthioamide, i, 97. 
Hydrazodicarbonthiophenylamide, 

\ 98. 

Hydrazomethyltriazole, i, 67. 
Hydrazones, hydrogen cyanide as a re- 
agent for, i, 413. 

Hydrindene, action of bromine on, 
Traits., 250. 

and some of its derivatives, syn- 
thesis of, Trans., 228. 

ethyl ketone, TRANfe., 243. 

ketoxime, Trans., 244. 

methyl ketone, Tbanb., 140. 

ketoxime, Teaks., 241, 

— phenyl ketone. Teaks., 245. 

preparation of. Teaks., 248, 

Hydrindencarboxylamide, Teaks., 136. 
Hydiindenecarboxylic acid, Teaks., 

233. 

tetrabromo-, Teaks., 237. 

anilide, Teaks., 13G. 

chloride. Teaks., 235. 

Hydrindenedicarboxylic acid, prepara- 
tion of, Teaks., 232. 
Hydrindeneethylcarbinol, Teaks., 244. 
HyMndenoetbylcarbiuyl acetate, 
Teaks., 245. 

Hydrindenemetbylcarbinol, Teaks., 
242. 


Hydiindenemetbylcarbinyl acetate, 
Teaks.. 143. 

a-Hydrindone and its derivatives, 
Teaks., 480. 

brom-. Teaks., 600. 

condensation products of, Teaks.,. 

495. 

dibrom-. Teaks., 501. 

dichlor-, TsAKb., 508. 

formation of the hydrocarbon 

truxene from, Teaks., 269, 278. 

isonitroso-. Teaks., 492. 

nitro-, Teaks., 495. 

preparation of, from phenylpro- 

pionic chloride, TEiKS., 484. 

properties of, Teaks., 4S8. 

Hydrindonehydrazone, Trans., 493. 
a-Hydrindoneoxime, Trans., 4S9. 

conversion of, into hydrocarbo- 

styi^, Teaks., 490. 

Hydnoie acid, action of ferrous salts 
on, ii, 140. 

— See also Hydrogen iodide. 

Hydrobenzamide, physiological action 
of, ii, 467. 

Hydrobromic acid. See Hydrogen 
bromide. 

Hydrocalcite from 'VTolmsdorf, ii, 239. 
m-Hydrocamphene, i, 421. 
cfa^rafES-Hydwamphene, i, 421. 
Hydrocarbon, CsHig, from santonio acid, 
i, 205. 

Hydrocarbon, O’oHig, from menthonyl- 
amine, i, 3^. 

Hydrocarbon, CiaHjo, from galbaresiuo- 
tannol, i, 423. 

Hydrocarbons, aromatic action of nitric 
acid on, i, 277. 

action of sulphuryl chloride 

on, i, 132. 

brominated unsaturatod, oxidation 

of, 1 , 3o4. 

bromiuation and chlorination of, 

1,1,217. 

coloured, Pboc., 1893, 206. 

gaseous, oxidation of, ii, 293. 

relations of food to the elimination 

of, ii, 391. 

nevf class of, i, 433. 

saturated, action of nitric acid on, 

i, 265. 

Hydrocarbostyril, conversion of fa-hy- 
drindonoxime into, PROO., 1898, 240,. 
Hydrochloric acid, detection of, ii, 396. 

electrolysis of, as a lecture 

experiment, ii, &2. 

influence of, on intestinal 

putrefaction, ii, 392. 

influence of the ammonia in 

the stomach on the estimation of the, 

ii, 21. 

See also Hydroisen chloride. 
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Hydroelioleatopylene, i, 320. 
'HydrocinoTiomtio, i, 029. 

Hy<'lroootoTi, i, 40. 

Hycli’ofninklinite and cLalcophaniio, 
identity of, ii, 458. 

Hydrogen, absorption and elimination 
of, ii, 102. 

absorption of, by water and aqueous 

solutions, ii, 345. 

and cWorine, infilaenoe of moisture 

on the interaction of, Tuans., 613. 

volxime changes during the 

interaction of, ii, 412. 

— and oxygen, ratio of the atomic 
•weights of, ii, 277. 

— — temperature of explosion of 
mixtures of, ii, 11. 

and selenium, combination of, in a 

vessel not uniformly heated, ii, 136. 

— influence of pressure on the i 

combination of, ii, 417. i 

■■ atomic weight of, ii, 39. 

— bromide, ii, 232. 

— — detection of, ii, 438. I 

carbon and nitrogen, simultaneous 

estimation of, ii, 257. 

chloride, action of, on ethylic 

alcohol as a time reaction, ii, 133. 

and ammonia, influence of 

moisture on the combination of, 
Tuans., 614. 

— and potassium chlorate, inter- 

action of, Pboo., 1898, 211. 

— freezing points of solutions 

of, Tuans,, 808, 

magnetic rotation of, in 

•various solvents, Tuans., 20. _ 

— Seo also Hydroolilorio acid. 

critical pressure of, ii, 82. 

— cyanide, dissociation constant of, 

ii,132. 

— — effect of, on different insects, 

ii,247. 

— — estimation of, ii, 166. 
estimation of, in ehorry-laurel 

water, ii, 165. 

fluoride, decomposition of barium 
sulphate by, ii, 215. 

rate of etherification of, i, 103. 

— iodide, decomposition of, by heat, 
ii,12. 

hydrates of, ii, 11- 

interaction of, with ferric 
chloride, ii, 191. 

— See also Hydriodio acid- 

moleoTile, heat of dissoriation of, 

ii, 80. 

— oxidarion of, ii, 293. 

— ^ oxidation of, in presence of palla- 
dium asbestoe, ii, 293. 

^roxide, decomposition of, by 
0^0,24- 


Hydrogen peroxide, formation of, from 
oxalic acid, under the conjoint action 
of light and oxygon, Tuans., 453. 

in the atmosphere, ii, 88, 277, 

311. 

source of, ii, 186. 

molecular weight of, ii, 88 

preparation of, ii, 186. 

— reactions for, ii, 88. 

separation of metals in alka- 
line solution by, ii, 32, 7l. 

phosphide, rate of oxidation of, 

ii, 14. 

potential of, ii, 373. 

— • presence of, in the residual nitro- 
gen from blood, ii, 463, 

— sulphide apparatus, ii, 134. 

test for, ii, 295. 

Hydrogenation of closed chains, ii, 80. 
Hydroisaphenio acid, i, 29. 

Hydrolysis of methylio acetate by water, 
velocity of, ii, 809. 

of ^alts, ii, 378. 

of weak acids and bases, ii, 371. 

velocity of, in some ether^ salts, 

ii, 274, 309. 

Hydronaphthinolines, i, 626. 
Hydrophosphocyanio acid, i, 314. 
Hydroquinoketopyridine, Tr\ns., 830. 
Hydroquinoline, attempts to prepare 
optiiiliy active modification oi, i, 213. 
HTdroquinoline-derivatives, synthesis 
of, i, 144. 

Hydroxamic adds, formation of, from 
ethereal salts, i, 274. 

Hydroxides, carbonates, and bicarbon- 
ate*^, volumetric separation of, ii, 478. 

metallic, solvent action of tartrates 

on, ii, 254. 

w-Hydroxyacetophonone, i, 531. 
Hydroxy-acids, aromatic, etherification 
of, i, 591. 

mono- and bi-basic, i, 518. 

Hydroxy-alcohols, aromatic, synthesis 
of, i, 577. 

4 ; 4'-Hydroxyamidodiphenyl, i, 697. 
Hydroxyanthracene, amido-, i, 420. 

" ' ” nitroso-, i, 420. 
»t-Hydroxyanthraquinone-j8-earboxylic 
acid, Tuans., 846. 
Hydroxyonthraquinones, i, 582. 
j»-Hydroxyhenzaldehyde, j3-trithio-, 
i, 129. 

p-Hydroxybenzaldehyde, jS-tritHo-, 
1,129. 

HydroxybenzaLdehydeB, condensation 
of, with benzylaDoine, Tuans., 192. 
o- and -p-Hydrcxybenzoldehydes, con- 
densation products of, with quin- 
aldine, i, 558. 

Hy^xybenzene, 3 : 5‘diamido-, i, 22. 
^-Hydroiybenzebhylenequinoliae, i, 554. 
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w-Hydroxybenzoio acid, reduction o£, 

<>-Hyipoxybei^Ke alooliol, i, 677- 

— action of ammoma and 

^imary amines on, i, 450. 

jp-Hydroxybenzylic alooliol, i, 577. 
o-Hydroxybenzylidenebenzylamine, 
Tbajsts., 192. 

jP-Hydroxybenzylidenebenzylamine, 
TBiLurs., 192. 

<?-Hydpoxybenzylidenedicyanacetimide, 
i, 489. 

tf-Hydroxybuiyric acid, i, 496. 

— electrolysis of tbe sodium 

salt of, i, 228. 

/S^Hydroxybutyric acid, electrolysis of 
the sodium salt of, i, 228. 
a-Hydroxybutyrie acids, derivatives of 
the two, i, 496. 

anilide, i, 496. 

a-naphtbaHde, i, 496. 

— i3>xiaphtlialide, i, 496. 

■ o-toluidide, i, 496. 

^-toluidide, i, 496. 

Hycb^xycampbocarbamio acid, i, 202. 
d-Hydroxyeaproie acid, derivatives of, 

i, 318. 

o-Hydroxy-w-oHo(rocumamene, i, 130. 
Hymmyohloromethoryphtihali o an- 
hydride, i, 247. 

4rHydroxy-8-chlorocpinolme, i, 883. 
Hydroxyoinnamio amd, amido-, i, 504. 
«e-Hydroxycocabie, i, 657. 
Hydroxy-d-oocalne, i, 558. 
Hytoxydiaterpenylic acid, i, 361. 
«-Hydroxydibenzyl-a-dicarboxylic acid, 
i, 604. 

a*Hydroxydibenzyl-o-a-tricarboxylamic 
acid, lactone of, i, 604. 
«-Hydroxydibenzyltricarboxylio acid, 
lactone of, i, 604. 

tt-Hydroxydibenzyltricarboxylimide, 
lactone of, i, 604. 

Hydroxydimetboxy-5-metihylcoumarin, 
i, 246. 

Hydroxydinitrophenylio isocyanate, 
i,118. 

oHydroxydiphenylamine, i, 611. 
jpa-Hydroxyethyl-a-bromethylbenzene, 
i, 590. 

/i-Hydroxyetlxyltetrabydroquinoline, 
i, 564. 

2-Hydroiyhexaliydrocymene, i, 44, 45. 
Hydroxyhexamefhylen^ and its deriva- 
tives, i, 173. 

— - platinoeliloride, amido-, i, 410. 
tt-Hyaroxyhexametbylenecarboxylic 
acid, i, 366. 

o-Hydroxyhomopbthalicacid,Iactonc of, 
i. 390. 

^-Hydroiy-o-hyd'ocinnamocarboiylic 
acid, la^ne of a-chlorobromo-, i, 290. 

VOIi. LXVr. iL 


B-Hydroiy-o-hydrooinnamocarboxylic 
acid, lactone of a-dichloro-, i, 189. 
Hydroxyhydrolapachol, brom-, Teans., 
19. 

hydroxime, Teaks., 722. 

Hytoxyisoamylaoetic add, i, 663. 
a-£^droxyisobutyrio acid, electrolysis 
of the sodium salt of, i, 228. 

anilide, i, 497. 

— a-naphthalide, i, 497. 

jS-naphtlialide, i, 497. 

o-toluidide, i, 497. 

Hydroxyketones, aromatic, synthesis of, 

i, 86. 

Hjdroxylamine, action of methylio 
iodide on, Peoc., 1894, 138. 

and its homologues, i, 223. 

— — properties and constitu- 
tion of, i, 9, 224. 

compounds of, with metallic car- 
bonates, ii, 45. 

— compounds of, with metallic salts, 

ii, 187. 

constitution of the amido-deiiva- 

tives of, i, 127. 

— decomposition of, by sodium hydr- 
oxide, ii, 187. 

hydrochloride and sodium nitrate, 

the action between, ii, 186. 

oxidation of, ii, 14. 

— preparation of, ii, 278, 813. 

reaction for, ii, 67- 

stability and projfwrties of, ii, 278. 

Hydroxylamines, substituted, i, 9, 224. 

^ formation of, by the reduc*' 

tion of aliphatic nitro-compounds, 
Peoc , 1894, 139. 

Hydroxyloxamic acid, i, 358. 

1:2: 4-Hydroxymjtboxyallylben2ylie 
alcohol, i, 577. 

6 :4'-HydjoiymethoTyxantbLone, i, 634. 

1 : 2-Hydroxymefchylbenzylic alcohol, 
i, 677. 

1 : 3-Hydroxymethylbenzylic alcohol, 
i, 677. 

l;4-E[ydroxymethjlbenzylic alcohol, 
i, 577. 

Hydroxymethyleneacetone, action of 
phenylliydrazine on, i, 345. 
HydioxTOethylcneacetylaeetone, i, C6, 
1:5; 2-Hydroxymefchylpropylbenzylic 
alcohol, i, 577. 

Hydroxymethylpyromucic acid, i, 3D5. 

1 : 3-Hydro xymethjlquinoline, 4 amido-, 
i, 505. 

yHydroiy-a-metbyl-ffl-toluquinolino- 
/5-carboxyhc acid, i, 259. 
jS-Hydroxy-a-naphthaquinone, conden- 
sation of aldehydes with, TkiKS., 76. 
Hydroxynaphthaquinoneimidobenzoio 
acid, 1 , 532. 

2 : S-Hydroxynaphthoic acid, i, 91. 

44 
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2 i 8-Hydrosyna]>lithoio acid, bromo- ] 
and ohlopo-derivatives of, i, 605. 

— nitroBO-, i, 91. ! 

j8-Hydroxynaphtboic acid (m. p. 216^, 
i, 605. 

Hy^xynicotinio acid, nifcro-, i, 382. 
ct-Hydroxynicotinio add, action of 
naacent hydrogon on, i, 343. 
iS-Hydroxynonio add, i, 563. 
Hydroxyphenoxazonc, cbloro-, i, 54. 
Hycbroxy-jS-pbenTlcotnnann, i, 88. 
j9-Hydroxyplienyl-3 : 5-dimetliylpyr- 
azole, i, 346. 

HydroxypTienylmeconin, i, 601. 
w-HydTOxypbenylmetbylcapbmol, 
i, 621. 

jP-Hydroxypbenylmefcbylplieiiylpyra- 
zole, i, 346. 

Hydroxypbenylphtbalide, i, 600. 
4'-^-Hydpoxyphonyl^uiiialdinic acid, 
i, 344. 

4'-p-B[ydpoxyphenylqTiinoline, i, 344. 
BCydroxypbenyltriazole, i, 67. 
Sydroxypropylamidobenzylio alcohol, 
cbloro-, i, 369. 

y-Hydroayquinaldiiie-p-capboxyUo acid, 
^nthesis of, i, 259. 
p-IIydroxyqtdnol, triohloro-, i, 233. 

1- Hydroxyqxiinoline, 4rainido-, i, 605. 
4-Hydroxyqtiinolm©, l-amido-, i, 605. 
o-]^droxy*^?-qtdnone, triobloro-, i, 283. 
^BLydroxy-o-quinone, taricbloro-, i, 238. 
J0[ydroxyBebaoio acid, x, 359. 
Hydroxyterpcnylio acid, i, 861. 

dilaotone of, i, 302. 

Hydioxjrtetramethylene, TjBiosrs., 960, 

action of bromine on, Tsanb., 961. 

Hy^xynrefcbane, i, 364. 

2- Kydroxyxant)hone, dibromo-, i, 584. 
d-l^ydroxyxantbone, dibromo-, i, 534. 
4i-B[ydroxyxantliono, dibromo-, i, 584w 
6-Hydroxyxantlione, dibromo-, i, 584. 
Hyoedne, identity of, mth scopolamino, 

1, 153. 

Hyponitrltes, Bboo., 1893, 310. 

pMrpmtLon of, Peoo,, 1893, 210. 

Hyponitrona add, H, 13. 

fomadon of, ii, 186. 

HypopKosphotie add, pot^dtim donblo 
salts of, ^ 279. 

HypoffuIpbBies, estimation of, ii, 479. 
Hypoxantbinfljbromo^, i, 213. 

— consfatution of, 1, 213. 

derivatiTeB of, i, 212. 


I. 

Idithyol, influence of, on metabolism, 
ii,246. 

^ara^w^ennst chemical ocmeti- 
tnenta o^ ii, 327. 


Imides,acid, action of hydrazine hydrate 
on, i, 286. 

Imido-ethers, action of hydrazine on, 

5, 385. 

Inanition, efCoots of, on respiratory 
exchange, ii, 102. 

Indamine from amidodimethylaniline 
and diethylamidophenol, i, 803. 

Indone and some of its derivatives, 
synthosifl of, Teans., 228. 

brom-, Teaks., 263. 

preparation of, from hydrindene- 

carboxylio acid, Teaks., 240. 

— refooction constants of, i, 520. 
Indenecarboxylio acid, Teaks., 188, 
Indican, ooonrrence and detection of, in 

plants, ii, 113. 

Indicator, phenolphthalein as an, ii, 28. 
Indicators for titrations vrith 8i^da>rd 
sulphide solutions, ii, 118. 
liidigo, estimation of indigotin in, 
ii, 169, 300. 

formation of, from dianflidosuc- 

cinic add, i, 466. 

Indigotin, estiznation of, in indigo, 
ii, 169, 800. 

Indium oxide, behaviour of, at high 
temperatures, Teaks., 314, 

Indole, conversion of pyrrolino into, 
i, 269. 

Indole-derivatives, i, 475. 

Indoles, conversion of, into quinolines, 

i, 96. 

— reaction of, ii, 127. 

reduced, oxidation of, i, 298. 

Indoxazen group, i, 39. 

Indoxazenes, i, 417. 

Inorganic compounds, constitution of, 
2i,407. 

Insects, effect of hydrogen cyanide on, 

ii, 247. 

Intestinal gases of the horse, ii, 197. 
Intestine, putre&ction of proteid in 
the, ii, 392. 

Intravascular coagulation and nncleo- 
albumins, ii, 463. 

Invortaso in bananas, ii, 205. 
lodates, detection of, in alkali iodides, 
ii, 252. 

— effect of heat on, Teaks., 802. 

volumetric estimation of, ii, 474. 

lodio add, action of redudng agents on, 

ii, 446. 

detection of, in nitric add, 

ii, 29. 

volumetric estimation of ^i, 474. 

Iodides, action of ferric salts on, ii, 140. 

— of the alkalis, detection of iodates 
in, ii, 252. 

Iodine, action of alkalis on, ii, 475. 

a^on of sodium peroxide on, ii, 417. 

— — atomic vredght of, ii, 276, 311. 
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Iodine, canse of the different colours of 
solutions of, ii, 445. 

— chlorine and bromine, detection 
of, in the same mixture, ii, 6d. 

condition of, in solution, ^ 446. 

detection of bromine in, ii, 428. 

detection of, in urine, ii, 429. 

estimation, electrolytic, of, ii, 426. 

estimation of, ii, 428. 

estimation of, in presence of chlo- 
rine and bromine, ii, 261. 

estimation, Tolumetric, of, ii, 473. 

miorochemical examination for, 

ii, 169. 

molecular ireight of, in solution, 

ii, 446. 

separation of, from bromine or 

chlorine, ii, 427, 428. 

solubility of, in carbon bisulphide, 

ii, 377. 

— solution, Hubls stable form of, 
ii, 490. 

lodocblorides, preparation of^ i, 117. 
lodometry, ii, 476. 
lodonium-ba^, i, 242, 46I» 
Iodo8o-comTOund% i, 415. 

stability of, at ordinary tem- 
peratures, i, 447. 
lodoxy-oompounds, i, 415. 
Xdnegenealide, i, 82. 
lonogenedicarboxylio acid, i, 82. 

— anhydride, i, 82. 
lonegenonetricarboxylio acid, i, 83. 
lonene, i, 82, 88.> 
longenogonio acid, i, 82. 
loniregenetricarboxylio acid, i, 81. 

anhydride, i, 8*1. 

lonone, i, 82, 83. 

Ions, colour of the, ii, 8. 

— hypothesis of the coloration of the, 
ii, 226. 

present in a liquid and {luorescenee, 

connection between, ii, 338. 

stochiometiT of, ii, 226. 

velocity of, li, 79, 226, 

Ipecacuanha, i, 155. 

root, estimation of emetine in, 

ii,26S. 

Iregenonedicarboxylic add, i, 81. 
Iregenonetrioarboxylio add, i, 81. 

Irene, i, 81, 83, 

Iretol, i, 48. 

— soddonitroso-, i, 49- 
Indic acid, i, 48. 

Iridin, constitution of, i, 50. 

potassium and sodium derivatives 

of, i, 60. 

— the glucoside of violet roots, i, 47. 
Izidium-load, ii, 23G. 

Iridol, i, 48. 

Irigonin, i, 47. 

— oonstifcution of, i, 60. 


Irisflorentina^ glucoside of, i, 47. 

Iris root, fragrant prindple of, i, 80. 
Iron, absorption of, in the organism, 
ii, 244. 

aUotropic changes of, ii, 319. 

aJlotropic changes of, under the 

influence of heat, ii, 237. 

— an early Scottish, Tbaxb., 744 
and carbon, chemical relations of, 

llBAKS-, 788. 

carbide, FeO, ii^ 452. 

chromium carbides, ii, 462. 

— coutaining arsenic, estimation of 
pbosphoruB in, ii, 365. 

containing silicon, estimation of 

pbosphoms in, ^ 29. 

efect of platinnm on the titration 

of iron by dicliromate, ii, 68. 

estimation, colorimetrie, of,* 

u, 216. 

estimation, colorimetrie, of minute 

quantities of, ii, 481. 

— estimation, decirolytic, of, ii, 481. 

' estimation of aluminium and 

silicon in, i^ 333. 

estimation of, in mineral phoa- 

phatei^ ii, 84, 69. 

estunation of sulphur in, ii, 67. 

— ferrous, estimation of, in silicates, 
ii, 482. 

— influence of, on barley, ii, 167. 
maltosate, i, 221. 

molecnlax <ianges of, accompany- 
ing the tempering of steel, ii, 420, 

nitride, ii, 60. 

nitro-, ii, 96. 

ore deposits in North Sweden 
ii, 101. 

ores, estimation of arsenic and 

phosphorus in, ii, 30. 

titaniferons, estimation of 

phosphorus in, ii, 253. 

— pig-, estimation of graphite in, 
ii, 297. 

phosphide and its analytical pro- 
perties, ii, 400. 

separation of, from iron 

phosphate, ii, 400. 

poteutiid of, ii, 374. 

pyrites, action of potassium cyan- 
ide on, ii, 417. 

nickeliferous, from Sudbury, 

Ontario, ii, 321. 

— separation of chromium from, 
ii, 429. 

separation of copper from, ii, 84. 

separation of mercury from, by 

electrolysis, ii, 399. 

separation of nickel from, ii, 34. 

separation of titanium from, 

ii, 401. 

— separation of zinc from, ii, 34. 

44—2 
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Iron, speotnim of electrolytic, ii, llTS. 
suorato, i, 221. 

— Soo also Jorrous and Ferric. 
Iron-niokel alloys, ii, 283. 

Iron-tungsten, alloy, li, 462. 

Irene, i, SO, 88. 

Ironeoxime, i, 80. 

Ironephenyllxydrazone, i, 80. 

Xsaoonitino, i, 263. 

action of heat on, TnAirs., 181. 

— and pioraconitine, identiiy of, 
Tbans., 176. 

oonrersion of aconitine into, 
Tbins., 290 
Xsaphenic acid, i, 29. 

Isoamyladenino, i, 212. 
Isoaanylliydroxyacetio acid, i, 508. 
Jsoamylhypozanthine, i, 212. 
Isoamylideneacetone, i, 224. 
Isoupioledinitrosoperozide, oxidation of, 
i,26. 

Ifiobomeol, i, 203. 

bromal and chloral derivatives of, 

i, 204. 

Isobomylic acetate, i, 204. 

— formate, i, 204. 
Isobomylphenylurethane, i, 204. 
Jsobutane, oxidation of, in presence of 
palladium asbestos, ii, 294. 
Isobutamlide. a-ehlor-, i, 497. 
Isobutenylpbenylamidine, i, 182. 
Isobntylacetio acid, heat of combustion 
of, i, 225. 

Tsobutylallylcarbinol, i, 663. 
Isobutyloinohonino hydrobromide, 
i,629. 

Isobutylene, bebaviour of, vrith sulpbu- 
lio acid, i, 398. 

— oxidation of, in presence of paUa- 
dlttin asbestos, li, 2^. 

Isobntylenic bromide, action of, on tii- 
metbylamine, i, 271. 

XsobuMio alcohol, chlorination of, 

— oxid^ didhlor-, i, 484. 

•— pfeoliuate, i, 472. 
laobutyltrixnethylammomum bromide, 
derivatives of, i, 271. 
Isobulyraldoximo, action of phosphorus 
pentaohloride on, Tbans , 226. 
^-Isobutyiyl-jB-methylralerio acid, i, 489. 
flt-Isobutyrylphenylhydrazide, i, 612. 
p-Isobut^ylpbenylhydraaide, i, 613, 
Tsobutyryl-o-tolmdide, i, 614. 

a-cblor-, i, 497. 

I8obutyryl-y>-toluidide, i, 614. 
Isooamphamo acid, constitution of, 
i,618. 

Isocamphoric acid, attempts to bromi- 
nate, 616. 

Boeaproio amd, and the solubilities of 


SUBJECTS. 

its oalcium, barium, and silver salts, 
i, 818. 

Isocarvole, i, 298. 

Isocarvone, i, 46, 638. 

Isocarvoxime, i, 637. 

Isoobrysofluorene, i, 336. 

Isoconiine, i, 213, 307. 

— platinocbloride, cryslaUinefonn of, 
i, 807. 

Isocoumarin and its dibromidc, i, 192. 

synthesis of, i, 192. 

Isocrotonio acid, action of nitrosyl cblo- 
ride on, Tbanb , 328. 
Isoorotyltrimethylammonium bronude, 
i, 27i. 

Isocyanides, aromatic, additive products 
of, i, 406, 

Isocyanogen oxide, i, 62. 

tetrabromide, i, 61. 

Isodosmotroposantonin, i, 62, 206. 
Isodesmotroposantoninio acid, i, 206. 
IsodesmotroposantonouB acid, i, 62. 
Isodiazo-compounds, i, 329. 

constitution of, i, 458, 680. 

— — nitrosamine'^, and diazo-aeids, 

relationsliipb bet^^een, i, 369, 
a-Isodiazonaphthalene, i, 296. 
jS-Isodiazonaplithalene, i, 296. 
Isodipyridme, i, 628 
/S-Isoduronitrile, and its amido- and 
nitro-derivatives, i, 278. 

Isodurylio acid, nitro- and dinitro-, 
i, 278. 

Isoeugenol, i, 578. 

conversion of eugenol into, i, 579, 

Isoeugenolacetophenone, i, 578. 
]faoeuxanthone methyl ether, i, 634. 

tetrabromo-, i, 535. 

Isogeranic acid, i, 85. 

Isogeraniolene, i, 86. 

Isogeranionitrilo, i, 85. 

Isomalio aci^ i, 497. 
leomaltose, i, 6. 

Isomeridos of a carbon compound, pos- 
sible number of, i, 433 
Isomerism, dynamic, i, 433. 

— — peouhar cases of, i, 122. 
Iso-a-methylglutaconamide, i, 343. 
iBO-a-mothylglutaconic odd, i, 343. 
Isomorphism, ii, 85, 848, 411. 
Isomorphous mivtiwes of double oar- 
bonates, fusibihty of, ii, 179, 228. 
Isonitramines, i, 400. 

Isopipeeoline, i, 306. 

Isopropylbenzene, action of sulphuiyl 
chloride on, i, 133. 
Isopropylbenzenesulphone, i, 1 33. 
p-Isopropylbenzylpyridine, i, 551. 
Isospropylene, a-bromo-, refractive 
power of, ii, 1. 

lsopK>pylene8midophthali’!nide, i, 286. 
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Isopropylic bromide, ratio of the specific 
heats of, ii, 38. 

— chloride, ratio of the specific heats 
of, ii, 38. 

Isopropylmalonio acid, i, 225. 

iBOpropylphenyltriazoiecarboxylamide, 
i, 613. 

Isopropylphenyltriazolecarbo:^lic acid, 

1, 613. 

Isopropylsuccmie acid, sulpho-, i, 47. 

Isopyrazolone, i, 47G. 

Isopyrazolonecarboxylic acid, i, 476. 

Xsopyrazolones, i, 47*6. 

Isoquinine, i, 99. 

Isoquinoline, halogen alkyl deiivatiyes 
of, i, 343. 

— methyldiohromate, i, 344. 

— ■ synthesis of, i, 552. 

synthesis of deriTaiiTes of, i, 192, 

Isosacchario acid, i, 166. 

Isosafrole, action of nitrosyl chloride on. 
Traits., 332. 

conversion of safrole into, i, 76, 

— a-diisonitrosohrom-, i, 26. 

— diisonitrosobromanhydride-, i, 26. 

— diisonitrosonitroanhydride-, i, 26. 

— dinitrosoperoxide, oxidatum of, 
1,26. 

Isoealiqylaldehydephenylhydrszone, 
i, 584. 

Iso^bene, i, 261. 

— bromination of, i, 251. 

poljTneride of, i, 251. 

laoenacemic acid, i, 497. 

Isovaleralddiyde, condensation of, with 
acetone, i, 224. 

Isovaleraldoxlme, solidification of, i, 78. 

Itaconic add, separation of citraconic 
and mesaconio acids fiom, i, 404. 

Italian peasants^ metabolism in, ii, 288. 


J. 

3'adeite from S. Marcel, Italy, ii, 56* 
Jalap resin, i, 540. 

Jalapin, i, 471. 

dry-distillation of, i, 93. 

Jamesonite from Semipelatinsk, ]i,457. 
Japaeonitine, i, 308. 

Jute fibre, celluloses of, i, 64. 

— — chlorination of, i, 63. 

— composition of, i, 64w 

_ — non-oelluloses of, i, 64i. 

produced in England, XaAirS., 

470. 


Eamala, i, 301. 
‘‘Kamaline,*’ i, 801. 
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Eephir, iufiuence of, on intestinal 
putrefaction, ii, 392. 

Eetazines, conversion of, into pyrazo- 
lines, i, 348. 

Eetmes, amido-, of the fatty seriee, 
1, 855. 

Eeto-alcohol from menthene, i, 469. 
Ketoohlorides derived from phenol, 
i, 231. 

Eetodihydrohenzeue, tetra- and hexa- 
chloro-, 1 , 231. 

Eetohexamethylene, i, 175. 
Eetohexamethyleneoxime, i, 175. 
Eetohexamethylenephenylhydraisone, 
i, 176. 

a-Eetohydrindene, TnAirs., 468. 
a-Eeto-/3-hydiozy-o-hydro<^namocarb- 
orylio add, la^ne of, i, 290* 
Eetomethjlisoxazolonephenylhydza- 
zone, if 872. 

Eetone formed by the action of aln* 
miniuTn dhloiide on hepiylic chloride^ 
Pboo., 1898, 209. 

from nitroBomenthene, i, 468. 

from nononaphthene, i, 160. 

uzisaturated natural, i, 400. 

€t-Ketone-alcobols, ureldes of, £, 241. 
Eetones, action of nitric add on, i, 316. 

— alij»hatio, oxidation of, by nitrie 
add, iC 108. 

— compounds of picric add with, 
i,119. 

cycloid, oximes of, i, 46. 

— nom a^Iio add, i, 80. 

from pinene-derivatives, i, 468. 

— from the condensation of phenols 

with halc^enated fatty adds, i, 606. 

synthesis of, &om phenol^ i, 73. 

— synthesis d polynydric alcohols 
from, i, 368. 

Eetonic and enolio compounds, ii, 483. 

oridn, magnetio rotation of com* 

poun£ Bupfosed to be of, 

816. 

Ketopentamethenylene^ symmetrical, 
i,405. 

Eeto*B-pentenes, chloriiiated, convar. 
sion of orthodiketochloiides mto, 

1.230. 

Ketoses, detection of aldoses in, ii, 489 l 
K etosteario acid, i, 170. 
Ketotetrahydrobenzene, heptabhlore*, 

1.231. 

hexa and hratachloro-, aotaon 

sodium methoxide on, i, 282. 

octoddoro-, i, 283. 

Ketotetrahydronaphthalene, i, 419. 

— phenylhydzwne and oxime o^ 
i, 419. 

Ketotetrahydroquinaaoline, i, 147. 
Ketoximes, oydoid, iaomerie change in, 
i, 887. 
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Ketoximestoaric acids, i, 171. 
Kidney, work of the, ii, 107. 
Kosin, i, 424. 

Koso bloom, i, 424. 
Kosotoxin, i, 424. 


Li 

Lactalbumiu, ii, 23. 

Lactic acid, dorivafciYos of, i, 495. 

— gluooside, i, 4, 

— metbylaiulide, i, 495. 

— a-napbtbalide, i, 496. 

/S-naphtbalide, i, 496. 

o-toluidide, i, 495. 

^>-toliiidide, i, 493. 

Lactide, i, 495. 

Laotoglobulm, ii, 23. 

Laotosamine, i, 222 . 

Lactose, action of ammonia on, i, 222. 
Lagic acid, i, 18. 

Lamprostibian from the S 3 5 Mine, 
Sweden, ii, 240. 

Lanolin, fatty acids obtained from, 

i, 274. 

Lanthanum, separanon of cerium from, 

ii, 180. 

Lapaohol, bromo-, preparation and pro- 
perties of, Trakq., 15. 

hydroxime, Tbanb., 720. 

synthesis of, Proo., 1893, 269. 

Lapaohol-gronp, hydroximes of, TitAJsrs., 
7I7. 

«^Lapadhone, wi*'-bromo-. Trails,, 18. 

hydroxime. Teaks., 728. 

jS-Lapachone, «'-bromo-, Tjeuks., 18. 

— hydroxime, Teaks., 724. 

Lard, analysis of, ii, 125. 

« detection of adulteration of, ii, 386. 

— detection of cotton-seed oil m, 

— estimation of beef Bit in, ii, 126. 
redwiaag action of, on silver 

nifMie, h, 75. 

Larvae, lepidopterous, colour of, ii, 147. 

d9. 

Latummidine bydroehloride, i, 70. 
I^uxamHoxime, i, 70. 

Laurie aoid, hM of combustion of, 
i,226. 

LaurimidoisobntyX ether hydrochloride, 

i, 69. 

Law of Tan der Waa3bs^ t3;Mnnx)dynami- 
cal derivation of, ii, 408. 

Laws of Mariotte* B^ls, 0ay Xmssao, 
and Joule, relations between the, 

ii, 440. 

Lead acetate, re&aciaon eonstanta Of, 

■ 'w^MiiAfmTia rtf aAiRimn 


carbonate, sulphate, and phosuhale 
in presence or absence of invert sugar, 
ii, 488, 489. 

Lead acetobydroxy oximidoaulphonates, 
Traks., 669. 

ammonium oximidosuljihonatos, 

Traks., 671. 

arsemte, li, 351. 

atomic refraction of, ii, 416. 

atonaio weight of, li, 311. 

— carbonate, solubility of, n, 7. 

obromato, solubility of, 11 , 7. 

— dioxide, compound of arsenious 
anhydride with, 11 , 351. 

estimation, colomnetric, of minute 

quantities of, ii, 481. 

estimation, cleoirolytic, of, ii, 162, 

217, 481. 

— estimation of, ii, 161- 

estimation, Tolumetric, of, ii, 68, 

freeizing points of solutions of, 

in thallium, Teaks., 82, 86. 

hydroxide, degree of atoiiy of, 

ii, 229. 

oxide, action of normal potassium 

tartrate on, i, 276. 

action of salts of organic 

acids on, i, 276. 

— — action of sodinm peroxide on, 
ii, 417. 

as a mordant, ii, 46. 

behayionr of, at high tem- 
peratures, Teaks., 314. 

oximidosulphonates, Teaks., 566. 

— peroxide, action of ammonia on, 
ii, 12. 

— potassium oximidosulphonates, 
basic. Teaks., 669. 

tartrates, i, 275- 

potential of, ii, 874. 

salts, solubility o±, in sugar solu- 
tions, ii, 260. 

separation of copper from, ii, 82. 

I separation of copper from by 

electrolysis, ii, 120. 

separation of nickel from, ii, 83. 

separation of zmo from, ii, 82. 

spectrum of, ii, 303. 

sulphate, solul^ty of, ii, 7- 

sulphide, interaction of, with lead 

sulphate and oxide, Peoc., 3894, 
161. 

— new volatile compounds of, 

Peoo., 1894, 118.’ 

tartrates basic, i, 273. 

tetrachloride, li, 16. 

— tetwtflaoride, Teaks., 399. 

tetretbide, re&action constants of, 

ii, 415. 

tricthide, preparation of, i, 276, 

Lead’ajtmimum-antunony alio . 1 , 

1? 
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Itead-antimony aJloys, E.M.F. of, in a 
Toltaio ceU, Tbans., 1035. 

Lead-oadmium dloja, E.M.F. of, in a 
voltaic cell, Tsans., 1037. 

Iiead-cadxnium-silyer alloys, feezing 
points of, Trots., 72. 

Ii^-gold alloys, E.M.F. of, in a vol- 
taic cell, Traks., 1036. 

Lead-gold-cadminm alloys, freezing 
points of, Trots., 66, 67, 68. 

Leadhillite in Missouri, ii, 458. 

Lead-silver alloys, B.M.F. of, in a vol- 
taic cell, Trans., 1037. 

Lead-tin alloys, elianges occuTring 
during the remelting of, ii, 881. 

Leaves, absorption of oiygen and for- 
mation of carbonic a^ydride by, 
after removal from plants, ii, 151. 

— green, presence of a diastatic fer- 
ment in, ii, 109. 

Ziecanora sul^hurea, new substance 
from, i, 541. 

Lecitbalbumin, u, 59. 

Lecitliin, estimation of, in plants, ii, 402. 

■ - - in vegetable substances, ii, 155. 

Lecture experiment : electrolysis of 
bydroidiloric acid, ii, 231. 

Legumin, constitution of, i, 214. 

Legumisoes, absoi^on of free nitrogen 
by, ii, 201. 

Leari^ essential oil of, i, 254. 

Ziemon-grass, oil of, i, 400. 

— the aldehyde &om, 

i,401. 

Lemnol, i, 436. 

L^idine, a-amido-, i, 474. 

Leuoanmmines, blue coloration pro- 
duced by the action of acids on, 
i, 873. 

Xieucite from New Jers^, ii, 322. 

Xieuoo-hase from the oxidation product 
of p-phenylenediamine, i, 237. 

Leucocytes, chemistry of, ii, 146. 

Leuconio acid, refraction constants of, 

11 , 801 , 

Levc^lucosan, i, 564. 

Levosantonous acid, U 206. 

Levulin, crystalline, ii, 155. 

Levulinic acid, constitution of, ii, 483. 

Levulose, action of baryta on, i, 269. 

action of lime and of alkalis on, 

i, 5. 

anilide, constitution of, i, 413. 

— in dmbetes, ii, 289. 

licaxaldehyde and its derivatives, i, 435. 

Lieareo^ constitution of, i, 435. 

oxidation of, i, 485. 

Lichens, new substance from, i, 541. 

Light, action of, on oxalic acid. Traits., 
450. 

■" " — action of^ on phosphorus, ii, 41. 

1 — oomhinaldon of coxbonic oxide 
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with clilorino under the influence of, 
Proo., 1894, 165. 

Light, electrode sensitive to, ii, 405. 

expenditure of energy equivalent 

to the chemical action of, £i, 275. 
Lignin, phenylhydrazine as a test for, 
ii, 72. 

Lignocelluloses, i, 63. 

Lime, action of chlorine on, Trans., 2. 

and ammonium chloride, influence 

of moisture on the interaction of, 
Trans., 612. 

and sulphuric anhydride, influence 

of moisture on the interaction of, 
Trans., 611. 

— inertness of, Trans., 1. 

phosphorescence of, Trans., 736. 

Limestones, marly, ii, 193. 

Limonene, constitution of, i, 470. 
Linalolene, i, 611. 

Linseed cake, estixuation of moisture 
and oil in, ii, 386. 

Lipoma, chemical eompositioii of, 
li, 108. 

Liqizids, apparatus to facilitate the 
lading of, ii, 268, 444. 

I changes of temperature caused by 

Goutact of, with powdered silica, 
ii, 267. 

determination of the molecular 

weights of, ii, 179. 

— molecular fonnulss of some, as 
determined by their molecular sui&ce 

I energy, Trans., 167. 

I — organic, influence of temperature 
on the optical activity of, Trans., 
760. 

— superfused, rate of crystallisation 
o^ ii, 84, 

Idthoinide, preparation, properties, and 
composition of. Traits., 517. 

Lithium amidochromote, ii, 384. 

and potassium carbonates, fusi- 
bility of mixtures of, ii, 808. 

atomic weight of, ii, 811. 

— auroohloride, ii, 421. 

chloride, magnetic rotation of, 

Trans., 26. 

— chlorochromate, ii, 383. 

fluoride, ii, 234. 

iodide, trihydrate of, ii, 234. 

oxidation products o£t Tjbans., 

443. 

preparatiou of, ii, 9L 

salts, minimum E.IO'. required 

to electrolyse, ii, 178. 

Liver, change of glycogen into sugar in 
the, ii, 1&. 

diastatic ferment of the, ii, 859. 

ferment processes in tiie, ii, 869. 

formation of angar in the, ii, 106. 

formatiouof iireamthe,ii,826,359« 
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Lirer-fatof tlieorab, Birgus 
liupetidine, amido-, i) 382. 

Lupimn, sugar from, i, 3ii0. 
Lnteorhodmm salts, ii, 61. 

Lutidine, 4-aTnido-, i, 381. 

bromamido, i, 382. 

dibromamido-, i, 382. 

Lutxdinedicarboxylic acid, anudo-, 

i, 381. 

Lympli formation during mnsculai* 
•srort, ii, 105. 

formation of, ii, 424. 

— variations in tlie composition of, 

ii, 105. 

Lymphagogues, ii, 421. 


M. 

Macktintosliitc, a new thorium and 
tiranium mineral, li, 20. 

Maolurin, i, 471. 

Madder colouring matters, TbanS., 182. 
Magnesium arsenite, ii, 351. 

bromoborate, ii, 448. 

cfiQbium haloids, ii, 45. 

— calcimn, ferric, and manganous 
phospWes, separation of, ii, 255. 

— carbonate, normal crystallised, 
ii, 281. 

— cbloroohromate, ii, 383. 
estimation of, ii, 382. 

— estimation of, by Classen’s oxalate 
process, ii, 482. 

*— estimation, volumetric, of, ii, 832. 

— hydroxide, solubility of, ii, 7. 

— nitride, ii, 16. 

— oxide, ocdusion of gases by, ii, 45. 
speciilo graTity ol fused, 

31,281. 

potassium sulphates, double salts 

^ of, li, 92. 

potential of, ii, 874. 

— salts, function of, in the vegetable 
organism, H, 206. 

Kagnesium.^silTer couple, action of 
strong acids on, Pboo., 1894, 85. 
MagnetSs rotation and electrolytic dis- 
sociation, ii, 77. 

— — of aoefcio and propionic acids, 
phosgene and ethylic carhonote, 
Tbasts., 402. 

of chlorine, Tsiars., 27. 

— of oompomads supposed to 

contain acetyl, or to be of hetonie 
origin, Tuiars., 815. 

— of halogen deriTatives of 
fatiy acids, Tsiars., 402. 

of hydrogen chloride in dif- 

fetent solvents, Tbaitb., 20. 

of lithium chloride, Xbaists., 

’ 26. 


Magnetic rotation of sodium chloride, 
Teans., 25. 

ot some acids and salts in 

different solvents, ii, 77. 
Magnetostibian, ii, 459. 

Mahiohite, action of potassium cyanide 
on, 11 , 417. 

Maleic acid, behaviour of, when heated, 
i, 15, 403. 

anhydride, action of cthylenedi- 

amine on, i, 491. 

action of o-phenylenediamuie 

on, i, 875. 

action o! o-tolylenediamine 

on, i, 375. 

— bromide, unsymmetrioal dibromo-, 
i, 820. 

Malio acid, derivatives of, i, 514. 

_ estimation of, ii, 124. 

dianilide, action of phot^horus 

pentaehloride on, i, 514. 

ditoluidides, action of phosphorus 

pentaehloride on, i, 514. 

Halonio amd, condensation of metliyl 
ethyl ketone with, i, 438. 

heat of combustion of, i, 226. 

— acids, elimination of carbonic an- 
hydride from al^l-substituted, i, 359. 

Malonohydroxamic acid, i, 275. 

■ ammonium salt of, J, 276. 

MOalononitrile, action of hydrazme hy- 
drate on, i, 272. 

Malonylguanidine, i, 7, 164. 

— amido-, i, 8. 

dibromo-, i, 8. 

isonitroso-, i, 8. 

nitro-, i, 8. 

Malonylhydrazone, i, 476. 

Malt, amoxmt of maltose in, ii, IIS. 
analysis of, ii, 871, 491. 

— carbohydrates soluble in water ob- 
tained from, i, 106. 

Maltodextrins, i, 228. 

Maltol, i, 270. 

Maltose, sunount of, in malt and in 
worts, &c., ii, 118. 

— — compoimd of, with iron, i, 221. 

conversion of, into glucose by 

various org^s, ii, 103. 

Man, respiration in, ii, 422. 

Mandelic acid, derivatives of, i, 626. 
_ distillation of, i, 626. 

dectrolysis of salts of, i, 226. 

anilide, i, 625. 

— ^ a-naphthalide, i, 525. 

— j3-naphthalide, i, 625. 

o-toluidide, i, 625. 

— p-toluidide, i, 625. 

Man^ese amalgam, ii, 49. 

— ammonium chlorides, ii, 17. 

anenite, ii, 861. 

— brcauoboxate, ii, 448. 
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Manganese, carbonate, compound of 
hjdroxylainme -with, ii, 46. 

cbloroboiate, ii, 414. 

estimation, electrolytic, of, ii, 4S1. 

estimation of, by Classen’s oxalate 

process, ii, 4S2. 

— estimation of, by means of potas- 
sium ]^xinangaDate, ii, 88. 

— estimation of, in minerals and 
metals, ii, 833. 

— ferric, calcium, and magnesium 
phosphates, separation of, ii, 255. 

lithium chloride, ii, 17. 

oxides, estimation of, by means of 

hydrogen peroxide, ii, 121. 

— natm^al, ii, 19, 99. 

palladium bromide, ii, 386. 

peroxide, action of ammonia on, 

ii, 12. 

potassium hypopbosphate, ii, 280. 

potential of, li, 874. 

preparation of, ii, 40. 

properties of, ii, 49. 

salts, compounds of hydroxylamine 

^th, ii, 188. 

separation of chromium from, 

— separation of mercury from, by 
dLeotrolysis, ii, 899. 

Manganite, ii, 99. 

Hang-bondn, colouring and other prm- 
cipes from, Tbaits., 851. 

— dyeing properties of, Tbazts., 868. 
Mazmitcd, formation of, in vines, i, 269, 

895. 

in plants, ii, 25. 

Mannitoltriformacetal, i, 488. 
Mannonose, hehaTiour of, towards pure 
yeast cultures, i, 487. 
d-Mannose, behariour of, towards pure 
yeast cultures, i, 487. 

Z-Mannose, behaviour of, towards pure 
yeast cultures, i, 487. 
Mannose-etiiylmcrcaptal, i, 270. 
Hannosocellulose, ii, 250. 

Manure, farmyard, ii, 292. 

stable, efficiency of the most im- 
portant preservatires of, ii, 210. 
Manures containing nitzat^ estimation 
of nitrogen in, ii, 67. 

— eetimaticm of available phoflfphotic 
acid in, Tbanb., 162. 

— nitrogenous, influence of, on grass, 
ii, 210. 

Manuring oats with ammonium sul- 
phate, ii, 426. 

— with phosphates, ii, 364- 
Mhrgarine, detection of, in butter, ii, 75. 

— digestibility and nutritive value of, 
ii,824. 

Mkrrow, red, prote“dB of, ii, 465. 

Miit5 le^, chemistry of, ii, 827. 


Meal, detection and approximate estima- 
tion of eand in, ii, 163. 

result of feeding cows at grass on, 

ii, 59. 

Meat-extract, South American, 4, 150. 
Meat-meal, digestibility of, ii, 889. 
Meat-peptone, South American, ii, 15(». 
Mechanical force, endothermic reactions 
effected by, ii, 85, 276, 444. 
Meconinemethyl methyl ketone, i, 151. 
Mediterranean, Eastern, water and sea- 
bottom deposits from, ii, 102. 
Meerschaum from Bosnia, ii, 284. 
Melanite, analyses of, ii, 242. 

from Missouri, ii, 101. 

Melting point determinations at a rod 
heat, ii, 268. 

points of inorganic salts, ii, 6. 

relationships between, i, 481 . 

Membranes of vegetaible cells, li, 250. 
cwulose from, i, 107. 

— ciystals of calcium oxa- 

late in, ii, 65. 

Mentbene, glycol and keto-alcohol from, 
i,469. 

inactive, i, 468. 

nitrosate, i, 468. 

nitroso-, i, 468. 

— — ketone from, i, 468. 

— secondary alcohol from, i, 468. 

— oxidation of, i, 469. 

— rotatory power of, i, 468. 
Menthenenitrosobenzylamine, i, 488. 
Menthol, heat of fusion of, ii, 489. 
Menthol-group, i, 463. 

Mentbone, action of nitrosyl chloride 
on, i, 522. 

nitroso-derivative from, i, 622. 

oxidation of, i, 470. 

Mentboneoxime dinitropbenyl ether, 
i, 461. 

nitrile from, i, 46, 

Z-Menthoneoximo, isomeride of, i, 46. 

action of phosphorus penta- 

chloride on the, i, 887. 

Mentbonifcrile, i, 337. 

Menthonylamine, i, 388. 

-■ ■■ alcohol and hydrocarbon from, 
i, 333. 

Mentbylamine, aliphatic, i, 838. 
Menthylio phenylcarbamate, molecular 
rotatory power of, ii, 405. 

tolylcorbamates, molecular rota^ 

toiy powers of the, ii, 405. 
Mercapians, compounds of sugars with, 
i,269. 

Mercuric acefylide, Tbahu., 265. 

and sodium chlorides, solability of, 

in etbylio acetate, ii, 278. 

arsenite, ii, 860, 

chloride, action of, on metallic 

silver, ii, 188. 
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Mercuric oUloride, solubility curves 
for, ii, 443. * 

stability of dilute solutions 

of, ii, 98, 381, 419. 

cyanide, ammoniaoal, employment 

of, in quantitative analysis, ii, 160. 

baloids, solubility of, in carbon bi- 
sulphide, ii, 308. 

iodide, solubility of, ii, 7. 

— — sublimation of red and yoUow, 

ii, 94, 177. 

oxide, employment of, in analysis, 

ii, 479. 

potassimn iodide, ii, 449. 

^-Mercuroaniline, i, 249. 
p-Mercurodiethylaniline, i, 249. 

metbiodide, i, 249. 

jp-Mercurodimethylamline metbiodide, 
i, 248. 

_p-Morcurodiphenylenediethyldiammo- 
nium hydroxide and salts, i, 249. 
p -Mercurodiphenylenedimethylmerou- 
rodiammonium hydroxide, i, 249. 
jp-Mercurodipbenylenehexamethyldi- 
ammoniiun hydroxide, i, 248. 
jp-Merourodiphenylenemercurodiamine, 

i,248. 

jp-Mercurodiphenylenetetrametbyldi- 
etliyldiammonium salts, i, 250. 
_p-Morcurodiphenylenetetramethylmer- 
eurodiammonium hydroxide and salts, I 

1.248. 

p-Mcrcurodiphenylenetetrethylmer- 
curodiammonium hydroxide and salts, 
i, 249. 

Mercuroethylaniline, i, 250. 
^-Merouromothykniline, i, 249. 
Mercurophenylmine, constitution of, 

1.248. 

Hercurous arsenite, ii, 350. 

chloride, formation of, ii, 863. 

~ — the molecular state of the 
vapour of, ii, 358. 

molecular vreight of, ii, 449, 

— — solubility of, ii, 7. 

— nitrate, molecular -vreight of, by 
the oiyoaooplo method, ii, 139. 

— — ~ rexEaction constants of, 
ii,41B. 

sulphide, iL 318. 

Meroury aeeiylide, i, 61. 

atomic refipaotion of, ii, 415, 

— compounds, effect of pressure on, 
ii, 86. 

estimation, eleotrolytio, of, ii, 481. 

— estimation of, in proeenoe of iodine, 
ii, 481* 

— potential of, ii, 874. 

— > separation of arsenic^ antimony, 
or tin from, ii, 121. 

*-i — setpwataon of cadmium, from, by 
^ ^tEolyaos, ii, 399. 


Mercury, separation of iron from, by 
electrolysis, ii, 899. 

— separation of manganese from, by 
electrolysis, ii, 399. 

— separation of nickel from, by elec- 
trolysis, ii, 899. 

separation of zinc from, by deotro- 

lysis, ii, 899. 

Mercurydi-o-anisyl, i, 191. 
Merourydiethyl, refraction constant of, 
ii, 415. 

Merourydimethyl, refraction constants 
of, ii, 415. 

Mercury-]S*dinaphthyl, Tbans., 877 ; 
i, 190. 

Mercurydi-e-phenetyl, i, 191. 
Mercurydi-p-phenetyl, i, 191. 
Mercurydiphenyl, refrcbction constants 
of, ii, 416. 

Merochinine, i, 392, 477. 

nitroso-, i, 392. 

Mesaoomc add, bromo-, i, 441, 570. 

conversion of citra^nic acid 

into, i, 408. 

— separation of citraconic and 

itaconio acids from, i, 404. 

Mesitylene, action of sulphuryl chloride 
on, i, 133. 

bromo-, action of sodium on, 

i,604. 

derivatives of, i, 278. 

— preparation of, i, 278. 

Mesityho oxide, constitution of, ii, 484. 
Mesoxalic add, i, 569. 
Mesoxalodi-p-toluidide hydrate and al- 

coholate, i, 407. 

Metabolism and bUe, ii, 288. 

in fever, ii, 308. 

— in Italian peasants, ii, 288. 

influence of ichtbyol ii, 246. 

— influence of subdivision of the 
food on, li, 287. 

— proteld, ii, 824. 

and output of neutral sul- 
phur, ii, 860. 

in animal cells, ixxfluenpe of 

proteld nutrition on, ii, 58. 
Metacasetu, i, 310. 

Metalammonium bases, constitution of 



i, 168. 

Metallic Aims, floating, formation oi^by 
dectrolysis, ii, 267. 

Metals, action of potassium cyanide ou, 

ii, 416. 

*— and their oxides, action of nitric 
peroxide on, ii, 90. 

— — chemical potential, of, ii, 4. 

— in contact with one another, action 
of ooi;ioentirated acids on, Bboo., 
1894,84. 
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Metals of the second group, electrolytic 
separation of, ii, 121. 

precipitation of, from dilute solu- 
tions, ii, 235. 

the solution tension of, ii, 374. 

Metanicotine, i, 388. 

Meteoric stone fix)m Maiariwa, InTer- 
eargiU, New Zealand, ii, 422. 
Meteorite from Beaver Creek, ii, 356. 

— £rom Hamblen Co., Tennessee, 
ii, 66. 

from Zabrodje, WUna, ii, 323. 

new variety of, ii, 422. 

Meteorites, occurrence of diamonds in, 
ii, 195. 

of Knyohinya and Hainholz, 

ii,243. 

«*-Methainido-8'-phenyldihydpoq[um- 
azoHne and its methiodide, i, 211. 
Methane, action of chlorine on the, in 
natural gas, i, 393. 

— dinitro-, and its derivatives, i, 101. 
isonitrosodinitro-, i, 101. 

— nitro-, action of d^obenzene on, 
i,183. 

thermochemistry of, i, 158. 

DXidatioxL of, in presence of palla- 
dium asbestos, 294. 

—— presence of, in the residnal nitro- 
gen irom bloo^ ii, 463. 

ratio of the specific heats of, ii, 38. 

sodionitro-, preparation of, i, 436. 
Methenyldiacetylacetone, i, 67. 
Methoxyacetio acid, electndysis of salts 
of, i, 228. 

Methoxybenzene, p-nitro-, i, 673. 

thio-, i, 594. 

1 tetrabromo-, i, 595. 

— thionyl-, i, 695. 

tetrabromo-, i, 696. 

Methoxybenzenesnlphone, i, 595. 

— bromo-, i, 696. 
4^-jp-Methoxyben;^laoetone, i, 844. 
ji-MethoxyMnzylidenesuceuianude, 

i, 488. 

j3-MethoxybenzyImaloxiio acid, i, 198. 
Methoxy-o-bromobenzophenone, i, 418. 
Methoxyethylbenzoio acid, o-dichloro- 
nitro-, i, 297. 

Methoxyethylbenzoylcarboxylie acid, 
o.chloronitro-, i, 297. 

1 : 3-Methoxyetbylhoquinoline, i, 619. 
Methoxyhydroxyphenylooumarin, i, 266, 
Methoxymethylenecamphor, bromina- 
tion of, i, 613. 

1 : 8-Methoxymethylisoquinoline,i,279. 
tf-Methoxynaphthalene, thio-, ^ 595. 
jS-Meihoxynaphthidene, thio-, i, 595. 
rt-Methoiy-6-nitroditetohydroimphfcha- 
lene methoxide, i, 297. 

• action of chlorine on, i, 297. 

Mathoxyphenylohlorophosphine, i, 686. 
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jp-Methoxyphenyl-a-cyanacrylio acid, 
i, 488. 

Methoxyphenylindoxazene, i, 418. 
Methoxyphenyloxamic acid, i, 616. 
pp-MethoxyphenyloxazoHne, i, 620, 
/fp-Methoxyphenylpenthiazoline, i, 621. 
/ip-Methoiyphenylpentoxazoline, i, 620. 
jp-Methoiyphenylphthalamie acid, i, 187. 
p-Methoxyphenjlphthalimide, i, 187. 

4' -p-Methoxyphenylquinaldinesulphonic 
acid, i, 344. 

jup-Methoxypbcnylthiazoline, i, 620. 
Methoxyphthalic anhydride, o-dichloro-, 
i, 247. 

Methoxypropane, chlor-, Tniirs., 597. 
Methoxyppopylethylacetic acid, TBJkZfS., 
993. 

o-Methoxyqninol, trichloro-, i, 233. 
p.Methoxy-o-quinone, trichloro-, i, 282. 
Methyl ethyl ketone, condeusaticn of, 
with malanio acid, i, 4ld8. 

hexyl ketone, action of nitric acid 

on, i, 316. 

hexylene ketone, i, 84, 401. 

mercaptan, reactions of, ii, 368. 

Methylaeetylocetone, condensation of 
hydrazine with, i, 545. 
Methylaconitino, Pboc., 1894, 97. 
2-Methylacridme, ^ 530. 
2-MethylaoridoQe, i, 580. 
4-Methylacridone, i, 530. 
Metbyladenin^ i, 212. 

constitution of, i, 213. 

Methyladipic acid from mcnthcne, i, 469. 

I ^-Methylsmpic acid, propertiee and 
salts of, i, 470. 

anhydride, i, 470, 

Methylalizarin, Tbaks., 185. 
MethylaUylaoetone, 163. 
Methylallylcarbinol, i, 563. 
MetliylaUylimidothiobiazolines, i, 805. 
Methylamidodiperbromomethyloyani- 
dine, i, 562. 

o-Methylamidophenyl mercaptan, 
i,S06. 

o-Methylamidophenylie bisulphide, 
i, 806. 

Methylamine, preparation of, i, 64. 
refractive power of, i, 9. 

— thiocyanate, action of heat on, i, 11. 
Methylamylmethane, amldo-, i, 265. 

— nitro-, i, 265. 
Methylanilidoacetopyrogallol, i, 234. 
MethylanUine, action of nitio^l chlo- 
ride on, Pboo., 1894, 60. 

p-nitro-, i, 237- 

Methylarabinoside, i, 4. 

Methylbenzotn, i, 38- 
MethylbenzoTnoxima, i, 89. 
a-Methylbenzoylfoimoin, i, 287. 
^-MethylbenzoyHormoin, i, 286. 
MethylbraziUn, i, 258. 
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MethylbutallvlcarbiiiJimetli^lamine, 
i, 162. 

hydrochloro-, and its salts, i, 1G3. 

Motbylbutallylmethjlcarbina Kline, 
i, 163. 

Methylbufcylmetliane, nitro-, i, 2CS. 
jS-Methyl-e-chloramylamine, i, 33. 
a-Metbyl-i3-clilorocrotonio acids, optical 
properties of the two stereoisomeric, 
1, 401. 

stereoisomeric, i, 318. 

Methylcinchonine, hydrazone of, i, 431. 
m-Mothylcinnamonitrile, i, 33. 
^-Metbylciunamonitri^c, i, 33. 
a-Metbylconiine, rotatory power of, 
i, 627. 

Methylcorydaline, i, 100. 

methiodide, i, 100. 

Metbylcyanidine, aniidodiperbromo-, 
i, 662. 

diamidoperbromo-, i, 562, 

o-Methylcjanocamphor, i, 338. 
i5-Meth3lcjanocampbor, i, 338. 
}n-Methyl-a-cyanocinnamic acid, i, 83. 
o-Kethyl-a-cyanocinnamio acid, i, 34. 
^-Methyl-a-cyanocizmamio acid, i, 33. 
Methyldecabydro^uinoUne, i, 4^. 

methiodide, i, 428. 

Methyldesmotroposantonous acid, 
i, 206. 

2 ; S-ltfethyldibenzylaimdotbiazole, 
i, 802. 

a-Hetbyldibenzyl*oa-tricarboxylic acid, 
i,604*. 

— anhydride, i, 604. 
a-MethyldibeDz>l'’Oa-trioarboxylimide, 

1,608. 

«-Methyldibenzyl-o«-trioarboxylmeLhyl- 
imide, i, 603. 

Kethyldiglycolumidio acid, i, 443. 

— •— amide, i, 443. 

8 : 5 :4'-14;ethjldibydroxyxanthone, 
i, 634. 

Methyldikefcobydroxypyridine jihenyl- 
hydrazone, i, 425. 

5-Kethyl-4' -dtmothylamidodipbenyl- 
meil^e, 2*aDDido», , 883. 

— — behaTionr of, with bonzilo, 
Tbikb., 886. 

— behavioiir of, with nitrons 
aoid, Tbaitb., 887. 

— behavionr of, with salicyl- 

aldehydo, TaiiirB., 883^ 

decomposition of, with hydro- 

ohloxio aold, ^Avs., 868. 
M6thyl-a8-dimethylp;prEolidme, i, 163. 
i»-Kethyldinitrodihj<£ropheinazine, 

1 , 56 . 

Kethyldiphenylmaleimidd, i, 28. 
Hethyldztbiourazole, i, 477. 
Hethylenamidoaoetou^le, i, 162. 


Methylenecyonhydrin, action of methyl- 
amine on, i, 443. 

Methylenedicyanhjdrin, action of di- 
methylamine on, i, 448. 
^“Metbylenedihjdrobenzoio acid, i, 523, 
680. 

dihydrobroinide, i, 625. 

tetrabromide, i, 624. 

IVletbylenediisonitramine, i, 400. 
Methylenodiisonitroaamine, Tbans , 949. 
Methylonedioxyphenyl-a-cyanacnlio 
aoid, i, 489. 

Methylenediphenyldlimide, i, 451. 
Methylenedisuooinimide, i, 488. 
Metbylenedi-o-tolyldiimide, i, 451. 
Methylenedi-jp-tolyldiiinide, i, 461. 
Hethyleneiso^uinoline, i, 343. 

methiodid^ i, 344, 

xnethoplatinochlOride, i, 844. 

Methylenic diallylio ether, i, 498. 

dicaprylio ether, i, 4^ 

diethylio ether, i, 487. 

diglyeol ether, i, 488. 

dibexylio ether, i, 488. 

diisoamylic ether, i, 488. 

— diisobutylic ether, i, 4S8. 

diisopropylic ether, i, 488. 

dipropylic ether, i, 487. 

Kethylethenylacetylamidophenylene- 

amidine, i, 281. 

Methylethenylamidophenyleneamidine, 
i, 281. 

MetliTlethylaoetio acid, calcium salt of, 
i,228. 

fl-Methyl-jS-ethylbenzoylformoTn, 
i, 287. 

2:3: d-Hethylethyloyanisocarbostyril, 
i,618. 

Methylethylmalonic acid, heat of com- 
bustion of, i, 225. 

Methylethylpropionio acid, preparation 
of, and solubilities of its calcium, 
barium, and silver salts, i, 12. 
Meiliylgalactoside, i, 565. 
hlethjlgluooside, i, 4 

behaviour of, towards pure yeast 

cultures, i, 487. 

Metliylglyoxime, chloro-, i, 109. 

— nitrosoxyl, compounds derived 
from, i, 109. 

Methylhexylcarbinol, tribromo-, i, 84 
Methylhexylenecarbinol, i, 84 
Methylhcxyleneketoneoar^xylic acid, 
i,401. 

Methylhexylmetbane, amido-, i, 265. 

— nitro-, i, 266. 

Metbylhydrastimide, i, 391. 
Methylhydrastine, action of hydroxyl- 

aioune on, i, 890. 

Mefthylhydia^e, condensation of, with 
jS-mketones, i, 545. 
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S-MetK^Uiydroaoridine, i, 580. 
Meihyl-jn-hydroxyben^aldehyde, tliio-, 
polymeride of, i, 129. 
B-Methylhydroxylamine, i, 9, 10. 

— — hydrlodide, i, 669. 
l-Methyl-S-hydroiypentametlienylene- 
nitrile, i, 406. 

l-Methyl-5-liydroxypentametTiyleiie, 

i,405. 

l-Methyl-6-liydro3^entametliylene- 
oarboiylio acid, i, 405. 

2 : 6-Methylhydroxytliiazole, prepara- 
tion of, i, 210. 

2' : -d-Methylhydroxyxantlione, i, 683. 

S' : 6-MethylhydroTyiantlioiie, i, 534. 

4' : 6-Methylhydroxyxantlione, i, 534. 

4 s 5- or 2 : 5-Methylliydroxyxanthone, 
i, 634. 

Methylid acetate, velocity of hydrolysis 
of, by water, ii, 808. 

acetoacetate, magnetic rotation of, 

Tbans., 816, 823, 826. 

2 : 3-acBtoxynaphthoio acid, i, 606. 

— acetylbensoabe, i, 690. 

—^alcohol, action of diaaobenzene 

eidts on, i, 329. 

— deofeical condnotivity of 

some salts in, ii, 339. 

— ^ estimation of small quan- 

tities of, ii, 431. 

oxidation of, in the organism, 

u, 21. 

separation of efchylio alcohol 
from, ii, 431. 

amidooresotate, i, 604. 

amidohydroxycinnamate, i, 605. 

— anudo-2 : 3-hydroxynapht^ate, 
i,605. 

— amidoBallcylate, i, 504. 

amidothiophenolcarboxylate, 

i, 126. 

— henzenediazoate (o and 3), it 238. 
bromide, ratio of the specific heats 

of, ii, 38. 

a-bromopentamethyleneoarboxyl- 
ate, Tbaks., 101. 

— camphoramate, i, 889. 

— chloracetate, magnetic rotation of, 
Xnass., 408, 424. 

chloride, ratio of the speoiflo heats 

of, ii, 38. 

•— dnnamate, dichlozide, i, 385. 

— a-oyanocinnamate, i, 33. 

— de^ydroquinolinewbamate, 
i,428. 

— desmotroposantonifre, i, 206, 
diacetoacetate, i, 82, 

dibromogallat^ derivatives of, 

1,130. 

— dibromotetramethylenedicarboxyl- 
ate, Tbajtb., 967 


Methylio dihydrotetrenedioarhoxylate, 
Taxirs., 974. 

dimethylacetoacetate, magnetic 

rotation of, Tbhhs., 816, 823, 826. 

diphenaoylcyanacetate, ^ 698. 

diphenyl-o-carboxylate, i, 529. 

1 : 4-ethylcyclopentaneearboxyl- 

ate, i, 524. 

ethyHc oxalaoetate, i, 116. 

ethyUsonitrosooyanacetate, x, 317. 

formazylglyoxaUte, i, 183. 

gallate, metallio derivatives of, 

i, 180. 

glutaconate, action of ammonia on, 

i,425. 

heptanaphthenate, i, 582. 

— hexahydrosalicylate, i, 87, 246. 
hydrindenecarboiylate, Tbajts., 

234. 

hydrogen a-tmxillate, i, 421. 

y-trcxillate, i, 421. 

hydroiydinitrophenyloarbamate, 

i, 119. 

— hydroxyterpenylate, i, 862. 

— iodide, ratio of the specific heats 
of, ii, 38. 

iodosoterephthalate, i, 131. 

iodoterephthalate, i, 131. 

— iridate, i, 48. 

isonitiosocyanacetate, i, 317. 

lactate, variations in the rotatory 

power of, ii, 804. 

— levosantonite, i, 206. 

— mesitylacetic acid, i, 463. 
mesitylglyoxylio acid, i, 464. 

meta^ tarti^es, i, 68. 

o-methylbensyl-o-tricarboxy- 

methylimide, i, 603. 

methyloarbamate, i, 415. 

m-methyl-a-oyanocinnaxnate, i, 83. 

o-methyl-a-oyanocmnamate, i, 34. 

jp-methyl-a-oyanocinnamate, i, 33. 

methyldesmotroposantomte, i, 206, 

methylpyrazoline-3 ; 4 : 6-tricarb- 

oxylate, i, 847. 

— methyltrimethylenetricarboxylate, 
i,347. 

narceine and salts, i, 58, 59. 

jS^HAplltfllSiQXllXlolcSJrboX^l&ffiQ} 

1, 605. 

/3-naphthaqninonecarboxylate, 

i, ^5. 

niootinate, i, 472. 

nitrate, preparation of, i, 484. 

— p-nitropheDylcarbaniate, i, 415. 

A-octonaphthenate, i, 245. 

fn-oetonaphthenate, i, 246. 

(M>ctona]^fhenate, i, 246. 

p-ootonaphthenate, i, 245. 

oxalaoetate, i, 116, 

oxalate, heat effusion of, ii, 439. 
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Methylio papaTeriuate, mctbylbetalne | 
of, i, 60. 

— plienacylcyauacotate, i, 693. 

— plienylimidooliloroformate, i, 408. 
plienylpyrazolonecarboxylate, 

i, 116. 

pioolinate, i, 426, 472. 

— propylio ether, i, 62. 

pyrazolmedxoarboxylate, i, S48. 

— pyrazolme-4 : 6-dicarbo3ylate, 
i, 438. 

— — pyrazoHne-8 s 4 : 5-trioarboxy- 
acetate, i, 346. 

qtaixolxuate, i, 472. 

^ts of nonxial fatfey acids, boiling 

points of Tbaits., 726. 

— — velocity of bydrolysis of cer- 
tiun, U, 276. 

sulphide, attempts to deodorise, 

i, 363. 

— - — reactions of, ii, 368. 

tetramethoxy-jS-coxunarates, 

i, 246. 

— tetramethyldiomidotriphenylme- 
thanecarboxylate, i, 602. 

— ow-tetramethylenedicarboxylate, 
TBiJNS., 583. 

p-tolylimidoformate, i, 407. 

— A-p-tolyl-a-phenylformazylform- 
ate, i, 457. 

— — tricarballylate, i, 492. 

— trimethylene-1 s 2 ; 3-tricarbosy- 

1-acctate, i, 347. 

Methylimidomethylthionrazole, i, 477. 
Methylimidothiobiazoline, and its 
methyl-denratives, i, 306- 
Methyhretol, i, 50._ 

Hethylindio acid, i, 48. 

— dibromo-, i, 48- 
M4thyliridol, i, 48. 

Hothylisooarbostynl, i, 192. 

— ^ — bromo-, i, 192. 

KethyhsoimrboBtynlcarboxylic acid, 
i, 192. 

a-Methylisoquinoline, i, 663. 
3 d] 0 t^ylwopeiKtam and its de- 

rivativeB, 1, 406. 

KethylmaLo^ aesd, heat of oombustlon 
of, i, 225. 

p-Methyl-/»p-methoxyphenyloxazoline, 

i,620. 

Hethylznorphunethine and its optical 
isomerlde, i, 430. 

— constitntioii o:^ i, 431. 
Kethylmucohromoxuae, i, 822. 
Kethylmnoochloroxune, i, 322. 
jS^Kethylnaphthalene, oiystallixie fooran 

of, i, 380. 

«iH72!ethylnitronoimmthyI^^ 

t,4S0. 

s^Iifisfchylnormethylopiazone, i, 429. 

h 430. 


n-Metlglootohydronaphthyridine, 

Methylpentyletliylene, action of nitrosyl 
chloride on, Tbans., 326. 
Methylphenophenyltnazine, i, 467. 
j8-Methyl-s-phenoxyamylamine, i, 34. 
a-Methjyl-J-phenoxyvaleric acid, i, 84. 
a-Methyl-J-phenoxyTaleronitrile, i, 84. 
Methylphenylbenzoyltrisdsole, i, 99. 
Methylphenylcoumarin, oxy-, i, 381. 
Methylphenylenediazosulphine chloride, 
i, 124. 

iodide, i, 124. 

2- Methyl-2'-phenyl-4' -hydroxyqnmo- 
line, 1 , 427. 

M-Methylphenylixnidothiobiazoline, 
i, 804. 

Methylphenylmeroarammoninm hy- 
droxide, constitutiQii of, i, 248. 
Hethylphenylnitrosaznixie, action of 
fused potash on, i, 869. 
jS-MethjI-jtt-phenyloxazoline, i, 77 . 

8 : l-Idethylphenylpyrazole, i, 346- 
8 . 5-Methylphenylpyrazole, i, 646. 

6 : l-Meth^lphenylpyrazole, i, 346. 

3 . l-Methylphenylpyrazole-5-carhoxyHo 
acid, 1 , 346. 

Methylphenylpyrazole-p-phenylsnl- 
phomo acid, i, 346. 
Methylphyllotaonin, i, 342. 
dv-Metliyl-a-pipeoolme, i, 307. 
Methyl-jS-pipecoline, i, 162. 
a-Mothyl-a-pipendone, i, 319. 
Methylpropylcarhmol and its deriya- 
tives, rotatory power of, ii, 77. 
Metbylpropylethylene, action of nitro- 
syl ohlondo on, Teans., 325. 
Methylpyrazine, i, 384. 

5- Mothylpyrazole, deriyatlTes of, i, 644. 

6- Methylpyrazole, i, 844. 
Methylpyrazole-p-phenylsnlphonio acid, 

i,346. 

3- M6thylpyr8zolesulphonio acid, i, 644. 
6-Metliylpyrazolmo, i, 346. 
d-Methylpyromuoic acid, dehydromuoia 

acid from, i, 442. 

— (ii- dibromo-, i, 442. 

bromide, w-dibromo-, i, 442. 

Hethylqainidine, hydrazone of, i, 481. 
Methylqmnine, hydrazone of, i, 431. 
Methylquinolinecarboxylio acid, i, 609, 
a-Methyl- 7 -qumoquiuoline, i, 474. 
Hethylrhamnoside, i, 4k 
Methylscopann, i, 542. 

Meihyltartronio acid, i, 498- 
Mothyltetrahydroisoquinohne meth- 
iodide, i, 208. 

AwN'-Methyltetrahydro-tt-naphthinol- 
ine, i, 626. 

I-Methyltetrahydroquinolte i, 801. 
3-K6thyltetarahyd3»>qtiinoline, oxidation 
of, i, 3DL. 
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KetrliyltHocoiiinotliiazone» i, 622. 
Metbylthiosemicarbazide, i, 306. 
Mebbyltolylenediazosiilplime iodide, 

i, 126. 

Metbyltriozole, amido-, i, 67. 
Metbyltriethylbrazilin, i, 257. 
Methyltrimetbylenetricarboxylio acid, 

i, 847. 

Mi^-group, ii, 284. ^ j 

ifiCicrobcs, assimilation of atmosj^eric 
nitrogen by, ii, 200. 

— production of ammonia in the soil 
by, ii, 243. 

liiicrocKemicalinTestigationof minerals, 

ii, 100. 

Mlcrocline from Uurbacb, ii, 460. 
Micro-organisms, production of succinic 
acid by, ii, 465. 

lOk, and its products, estimation of 
nitrogen and protetds in, ii, 76. 

comparison of methods for esti- 
mating fat in, ii, 166. 

cow*8, analysis of, ii, 360. 

— — and human, estimation of 
protelds and extraotiTos in, ii, 107. 

— - effect of calcium phoephate in food 
on the ask of, ii, 246. 

buznan, anslysis of, ii, 360. 

— — the fata of, ii, 326, 802. 

— influence of, on intestinal putre- 
faction, ii, 892. 

— mule’s, i, 59. 

■ — - prcserraiion of, for the estimation 
of mt, ii, 263. 

protelds of, ii, 23. 

3Cilo8in, ii, 322. 

Hineral oil and sperm oil, analysis of 
mixtures of, ii, 218. 

Hineral water. See Water. 

Minerals, action of potassium cyanide 
on^ ii, 4X6. 

— michroehemicol tests for, ii, 100. 
— - of high specific graTity, sepaxation 

of, ii, 456. 

Mines, coal ^ in the air of, apparatus 
for the estimation of, ii, 258. 
Holdavite from Badomilio, Bohemia, 
ii, 241. 

Molecular deriation, maximxim, in the 
series of the ethereal salts of actire 
diacetylglyoerio acid, Tbaks., 750. 

— formulas of some liquids as deter- 
mined by their molecular surface 
energy, toiosrs., 167- 

— refriction, ii, 265- 
rotatory polarisation, ii, 177. 

weight determinations by the cryo- 

scopic method, causes which interfere 
wim, i, 157. 

determinations, cryoscopic, 
in benzene, ii, 133. 

iix solid solutions, ii, 274. 


Molecular weight of a dissolved salt 
and the density of a saline solution, 
relation between, ii, 440. 

of hydrogen peroxide, ii, 88. 

of iodine, ii, 445. 

of mercurous chloride, 

11, 358. 

■ of mercurous nitrate by the 

cryoscopic method, ii, 139. 

of soluble compounds, deter- 
mination of, by means of red blood 
corpuscles, ii, 411. 

weights, Beckmann’s method for 

determining, ii, 87. 

in solutions, titration method 

of determining, ii, 180. 

of liquids, determination of, 

ii, 179. 

volume of crystalline substances, 

ii, 181. 

volumes of boron compounds, 

ii, 6. 

Molybdates, infiuenoe of, on the rota- 
tory power of rhattmose, ii, 436. 
Molybdenum, atomie weight of, ii, 51. 

dioxide, action of, on silver salts, 

ii,454. 

— and bisulphide, combination 

of, with alkali cy^ides, ii, 319. 

mineral, new, ii, 321. 

Molybdio acid, action of, on phosphoma 
pentachloiide. ii, 384. 

action of, on potassium 

chromate and diobromate, ii, 465. 

complex acids derived from, 

ii, 96. 

recovery of, from residues, 

ii, 366. 

anhydride and phosphorus penta- 

ohloride, ii, 454. 

— — — behaviour of, at high tem- 
peratures, Tbaits., 314. 

Monticellite^ crystals obtained in lead 
smelting, ii, 56. 

Mordant, lead oxide as a, ii, 46. 
Morindin from Mang-koudu, TsiJirs., 
867. 

Morindone from Mang-koudu, Tbjlns., 
867. 

Moipbine, i, 430. 

Mortars, composition of some, ii, 234. 

[ Moulds, production of ammonia in the 
soil by, ii, 249. 

Mucio acid, configuration of, i, 220. 

oxidation of, with potassimn 

permanganate, i, 230. 

Mucic acid-serieB, isomerism in the, i, 15. 
Hutx}bromainide, i, 322. 

Mucobromio a«cid, i, 320, 
Mucobromoxime, i, 322. 
Mucoohloraznide, i, 322. 

Mucochloric bromide, i, 321. 
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Mucoehloroxime, i, 822. 

MnooplionoxybroTnio bromide, i, 321. 

Muoophenoxybromoxime, i, 822. 

Kuoopbenoxyclilorio bromide, i, 322. 

Mucophenoxyohloroxime, i, 822. 

Mule’s milk, ii, 59. 

Muscarine, i, 437. 

Muscle, action of oxalates on, 11, 361. 

— chemistry of, ii, 146, 358. 

— ferment processes in, li, 359. 

human, sulphur in, ii, 288. 

Musde-ngor, action of soluble oxalates 

on, ii, 465. 

Muscles of tetanised animals, substance 
resembling stryolinine in, ii, 106. 

Muscular work, influence of, on the ex- 
cretion of sulphur, ii, 57. 

— — influence of sugar and of 

smoking on, ii, 245. 

lymph formation during, 

li, 104. 

Mustard, black and wluto, assimilation 
of free nitrogen by, ii, 205. 

non-fixation of free nitrogen by, 

ii, 470. 

Myosin, nature of, ii, 868. 

Myristamide, i, 69- 

Myristamidine hydrochloride, i, 70. 

Myristamidoxime, i, 70. 

Myristic acid, heat of combustion of, 
i, 226. 

MyristimidoiBobufyl ether hydrochlor- 
ide, i, 69. 

Myroxylon JPereiro!, oonsrituents of the 
"bark of, i, 424. 

Myxine glutinosa^ secretion of, ii, 148. 


N. 

Kapbthfdene, acidimetric estimation of, 
ii, 834. 

— ^ frbromo- and |3-abloro-, action of, 
on Wixene, in presence of aluminium 
chloride, TjuiTb., 874. 

- — j8-ehIero- action of oUlorobonzono 
and sodium on, Tbajts., 871. 

p]pepaDtation of, Trans., 873. 

e-nitro^, detection of, in mineral 

oils, ii, 321. 

— relative statnlity of certain sulph- 
onic derivatives of, x, 138. 

— substituted, rules for substitution 
in, i, 262. 

a-Naphthaleneaffl>-i3-naphthol, Trans., 
837. 

jS-Naphthalenoazo-iS-uaphtihol, reduction 
o£ the acetyl-derivative of, TramS., 
886 . 

«c»Naphthalenediazoic acid, i, 296. 

^-Naphthalenedlazoic acid, i, 296. 

Naphthalene-l s 2-diazoxicie, i, 296. 


Naphthalene-2. 1-diazoxido, i, 293. 

I'-nitro-, i, 606. 

8'-nitro-, i, 605. 

Naphthalenedioximeanhydridecar- 
hoiylic acid, i, 91. 
a-Napbthaleneindigo, i, 43. 
/S-Naphtbaleneindigo, i, 43, 
Naphthalenes, iodoso-, i, 295. 

tnohloro-, melting points of, i, 252. 

Naphthalene-senes, products of the re- 
duction of alkylated azo-colours of 
the, i, 606. 

Bulphonationin the, i, 378, 608. 

Naphthalenesulphinio acids, relative 
stability of, i, 188. 
Naphtbalenesulpbonio acids, nitro- 
ohloro-, summary of properties of 
derivatives of, i, 252. 
d-Napbthalidomesophenylphenonapbtb- 
aendme, i, 200. 

OfNaphthaquinoL condensation of, with 
aldehydes, i, 467. 

Naphthaqiiinone chlorimides, i, 198. 
a-Naphthaquinone, oondenmtion of, 
with aldehydes, i, 467. 

1 : 4-Naphth^umone ohlorimide, i, 198. 
ifl-Naphthaquinone chloninides of, i, 198. 

nitro-, i, 296. 

jS-Naphtbaquinonediclilorodiimide, 
i, 197. 

j8-Naj>hthaquinonehydrazone, Trans., 

1 : 2 1 4-Naphthaquinonesnlphonio acid, 
i, 199. 

reaction of with primary 

amines, i, 199. 

Naphthenic acids, ethereal salts of 
natural, i, 582. 

j3-Naphthodiphenyldihydrofurfuran, 
i, 502. 

Naphthoic acid, iS-amido-, i, 138. 
a-Naphthol ethyl ether, trinitro-, 
Trans., 841. 

iodometrio estimation of, ii, 432. 

— trinitro-, Trans.« 842. 
iS-Naphthol, action of, on benzene in 
presence of alamimum chloride, 
Trans., 874. 

— action of, on the nitrobenzalde- 
hydes, i, 136. 

3-amido-, i, 336. 

oc-Naphtholazobenzylic alcohol, i, 869. 
iS-Naphtbolazobenzylic alcohol, i, 369. 
i3-Naphtholcarboxyhc acid (m. p. 116®), 
unido-, i, 188. 

and its derivatives, 

1,137,138. 

" chloTO-, i, 138. 

nitro-, i, 187. 

reduction of, i, 87. 

a-NaphtholchlorOphosphino, i, 686. 
^-Naphtholohlorophosphine, i, 687. 
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l'-]Naplitliol-2 : 4-<lisiiIplioiiio acid, i- 
aniido-, i, 609. 

2'iN'aphtliol>l : 2'-disulplionic acid, i,380. 
a-NapHtholoxychlorophospbine, i, 587. 
jB-Kaphtholoxychloropliosphiiie, i, 587. 
a-Naphtholphospbinic acid, i, 387. 
iS-Naphtholphospbinic acid, i, 587. 
o-WapbtliolpbosphmoiiB acid, i, 687. 
jS-Napbtholpbosphmous acid, i, 587. 
Kapbtbols, acidimetrio estimation of, 
ii, 384. 

2-Naphthol-2'-8ulpbonio acid, sulpliona- 
tion of, i, 380. 

2-naphtbol-4-sulplionic acid, 1-amido-, 
i, 198,199. 

Naphtbolsnlpboiiic acids, assay of , ii, 7 4. 

relatire stability of, i, 138. 

2-Napbtliol-l : 3 : 2' : S'-teteasulpbonic 
acid, i, 880. 

2-N’apbthol-l : 3 : 2'-trisnlpbonic acid, 
i. 380. 

2-]^aphtbol-3 : 2' : 3'-tpisulpbonie acid, 
i, 380. 

1 : l'-NapbthostLltain-2 : 4-disalpbonic 
acid, i, 608. 

1 : l^-Naphthosnltam-S : 3'-disulphonic 
acid, i, 610. 

1 :l''>17apbtbosTiltamtnBalpbonio acid, 

i, 609. 

a-Kapbtbylainidoguanidme, i, 616. 

salts of, i, 374. 

)3-KapbtbyIamidogaaiiidine, deriratiTes 
of, i, 517. 

— Bfdts of, i, 874. 

o-liTapbtbylaxnine, beat of fusion of, 

ii, 439. 

triuitro-, Tbans., 841. 

2-H'apbtbylamine-l :2'-disulpbonic acid, 

i, 378. 

2-Napbthylaniine*3 :2'-disaIpbonic acid, 
sulphonafcion of, i, 879. 
2-Napbtby]ainme>4:2'-disulpbonic acid, 
salts of, i, 378. 

Kaphtbylamine8,action of, on the nitro- 
benzaldehydes, i, 136, 198- 
/S-17apbthylainineaulpbonie acid, fluor- 
escence of, ii, 338. 

2-3SrapbthylaTnine-2'-suIpbonic acid, sid- 
phonatioB of, i, 378. 
Napbtbylaminesulphonio acids, assay of, 

ii, 74. 

— relative stability of. i, 139. 

2-Napbtbylamine-l : 3 : 2^ ; 3'-tetrasulpb- 

onic acid, i, 379. 

2 -Naphthyla 2 nzi 2 e-l ; 3 : 2'-trisu]phoz}io 
add, i, 379. 

2-Naphtbylamme-d : 2f : 3'-trisnlpbonic 
add, i, 379. 

2-Kapbthylamine-8 : ; 4'-trisnlpbonic 

add, i, 379. 

lfaphldiylazo-1 : 3-dipbenylpyrazolones, 
i»349. 

YOL. LXYI. ii. 


K’apbtbylazo-S-plienylpyrazolones, 
i. 349. 

a-Napbtbylbenzenesulpbonamidc, i, GOS. 
— • action of diozobenzene chloride on, 
i, 608. 

jB-Naphtbylbenzenesulpbonamide, i, 60S. 
«-Napbtbylboric acid, i, 190. 
i3“Napbthylboric acid, i, 191. 
a-Napbtliylboron oxide, i, 190. 
jS-Napbthylboron oxide, i, 191. 
fl-Napbthyldipbenylmaleimide, i. 23. 
Napbtbylene diazosulpbide, i, 137. 

2 : 3-NapbtbyIeneazimide, i, 836. 

2 : 8-Napbthylenediamine, i, 336. 

2 : S'-Naplitbylenediamine, i, 189. 
Ifaphtbylenepheuylenemethaue, i, 336. 
jS-Napbtliylguanazole, i, 517. 
Napbtbylhydrazines, action of nitrosjl 
chloride on, Proo., 1894, 60. 
Naphtbylio iodocblorides, i, 296. 
Naphthylic sodiumsulpbonates, i, 37. 
o-Kapbthylio borochlorido, i, 190. 
a-Napbtbylic eth^c ether, derivatives 
of, i, 251, 836, 420. 

— trinifro-, Teans , 841, 

jS-Naphtbylic borocbloride, i, 190. 
jS-Naphtbylic cyanocampbolate, i, 202. 
^-Naphthylio sulphide, m. p. of, i, 377. 
iS-Naphthjlxnercury salts, i, 190. 
^-ISfaphthylmetbylnitiosamine, i, 296. 
B-Naphthylnitrosamine, i, 296. 
iS-Kaphthylnitrosamine, i, 295. 

action of fused potash on, i, 369. 

23’aphthyl-2 s S-qninoxaline-o-dicar- 
boxylio acid, i, 336. 
a-N aphtbyltetraliy droquinazoUne, 

1,148. 

iB-ITaphthyltetrahydroquinazoline, 
i, 148. 

a-NapIithyltliiotetrabydroquinazoliue, - 
i, 147. 

j3-Napbthylthiotetrahydroquinazoline 
i, 148. 

a-NapJitbyltoluene-p-Bulpbonamide, 
i, G08, 

action of azo-derivatives on, i, 603. 

/S-2S’aphthyltoluene-/>-8ulphonamide, 
i, t08. 

action of diazobenzcne chloride on, 

i, 60S. 

Narceine and its derivatives, i, 58. 

constitution of, i, 58. 

iodides of, i, 477. 

salts, i, 59. 

Narceineoxinie and its anhydride, i, 69. 
Narceinephenylbydrazone hydrochlo- 
ride, i, 59. 

Norceonic acid, i, 59. 

Kepheline from Finland, ii, 322. 
Nephehne-syenite of Dungannon, On- 
tario, ii, 461. 

Nephrite from British Columbia., ii, 54, 

45 
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Nerves, aelion o£ oxalates on, ii, 361, 
Nesqnlieonite, u, 53. 

Noiitralisation, volunio chaiiges of acids 
and bases on, ii, 409. 

Neulrality, absolute, ii, 83. 

Nlchino and its salts, i, 99. 

Nickel ammonium oblorido, ii, 17. 

arsenide, ii, 98. 

arsenite, ii, 351. 

bromoborate, ii, 448. 

— chloroborate, ii, 414. 

— - oommorciol, estimation of impuri- 
ties in, ii, 366, 

compounds, preparation of pure, 

ii, 134, 

estimation, electrolytic, of, ii, 481. 

■■■ estimation of, ii, 215. 

estimation of, by Classen’s oxalate 

process, li, 482. 

— estimation of, by means of mer- 
curic ammonium cyanide, li, 401. 

■ estimation of, in niokol-steel, 
ii, 298, 299. 

higher oxides of, ii, 238. 

— r— injurious action of, on plants, 
ii, 208. 

■ lithium chloride, ii, 17. 

nitro-, ii, 95. 

oxide, occlusion of gases by, ii, 45. 

— xjotassium hypophosphate, ii, 280. 

— potential of, ii, 874. 

— reparation of bismuth from, 
ii, 482. 

separation of cobalt from, ii, 34, 

85. 

— - separation of iron from, ii, 34- 

■ separation of iron from, in steel 

nnalyses, ii, 266. 

separation of lead from, ii, 83. 

— separation of meroury from, by 
electrolysis, ii, 399. 

— ^ separation 'of sino from, ii, 34. 
Nickelio oxide, behaviour of, at high 
tem^ratures, CTeaitb., 314. 
NickeliferouB iron pyrites from Sud- 
bury, Ontario, ii, 821. 

Niokel-iron dloys, ii, 288, 

Nicotinamide, i, 472. 

NiooUno, i, 888. 

constitution of, ^ 389, 628. 

estunation of, in tobacco, ii, 75, 

403. 

Niootiuic acid, 2 : 5-amido-, deriyatives 
of, i, 381. 

azimido-, 382. 

dxamido-, i, 882. 

Niootyrine and hs derivativfts, i, 628. 
Niobio anhydridVbehavlour of, a;b high 
temperatures, Tbans., 314. 

3iGk>Hum hydioxybromide, ii, 455. 
w— bydroxyobloxide, ii, 455. 
IftsqmoQBidB^ ii, 455. 


Nitramide, ii, 412. 

Nitramines, i, 399. 

Nitrates, action of acid chlorides on, 
Fboo., 1898, 255. 

— condensation products of, ■aitli 
sulphates, ii, 314. 

estimation of nitrogen in, ii, 397. 

estimation of nitrogen in manures 

containing, ii, 67. 

in living plants, ii, 153, 

Nitric acid, detection of iodic acid in, 
ii,29. 

— estimation of, ii, 429. 

_ estimation of, by Schloesing’s 
method, ii, 296. 

— estimation of Tery small 

quantities of, ii, 898. 

estima&n of, vrith the nitro- 
meter, ii, 252. 

freezing points of solutions 

of, Tbans., 809. 

molecular -weight of liquid, 

Tbans., 169. 

Nitric oxide, action of, on potassom- 
monium and sodammonium, ii, 280. 

action of, on potassium, 

Tkjlbts., 440. 

action of, on sodium, Teaks , 

448. 

action of, on sodium ethoxide, 

Teaks., 944. 

and oxygon, influence of 

moisture on the interaction of. 
Teaks., 613. 

I Nitric peroxide, aotioii of, on metals 
and metallic oxides, li, 90. 

influence of moisluro on the 

dissociation of, Teaks , 616. 
Nitrifleation, efleot of potabsium salts 
on, ii, 248. 

of prairie soils, ii, 316. 

— ■■ — influence of chlorides on, ii, 468. 
Nitriles, action of sulphuric anhydride, 

i, 89. 

— and sodium, syntheses with, i, 503. 

aromatic, hydrolysis of, i, 278. 

thennal change? involv^ in the 

formation of, ii, 340. 

— velocity of transfonnation of aid- 
oximes into, i, 330. 

Nitrites, detection of, in urine, ii, 253« 

othere^ preparation of, i, 2. 

in urine, li, 107. 

Nitritooobalt chloride, ii, 51. 
Nitro-compounds, aliphatic, reduction 
products of, Peoo.j 1894, 130. 

— aromatic, i, 573. 

eleotrolytio reduction of, 

i, 72. 118, 503. 

estimation of nitrogen in, 

13,397. 

— reduction of, i, 373, 409. 
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Nitrogen and caibonic anliydride, ther- 
mal properties of a mixture of, 
ii, 38. 

— atmosplieric, assimilation of, 
ii, 201. 

— assimilauon of, by mierobes, 

ii, 200. 

— atom, the asymmetric, i, 306, 807. 
atomic weight of, ii, 811. 

— carbon and hydrogen, simnlta- 
neons estimation of, ii, 257. 

chlorides and iodides of, ii, 312. 

compounds, graphochemical calcu- 
lations of, ii, 348. 

— — organic, ring formation in, 
i, 164. 

— — estimation of, in benzene-, pyri- 
dine-, and quinoline-derivatives by 
Kjeldahl’s method, ii, 258. 

estimation of, in coal gas, ii, 118. 

— — estimation of, in manures contain- 
ing nitrates, ii, 67. 

— estimation of, in milk and its pro- 
ducts, ii, 76. 

estimation of, in nitrates, and in 

nitro- and nitroso-compounds, ii, 397. 

estimation of total, in urine by the 

Sehneideir-Sdegen method, ii, 476. 
•— excretion of, in diabet^ ii, 149. 

free, absorption of, by liCgumin- 

OBffi, ii. 201. 

assimilation of, by white and 

black mnstard, ii, 205. 

— evolution o^ during the fer- 

mentation of horse excrement, ii, 109. 

fixation of, by peas, ii, 

— > not fixed by non-leguminoua 

plants, ii, 470. 

in winter drainage from bare soil, 

and soil grown with wheat, ii, 156. 

influence of cold baths on tho ex- 
cretion of, ii, 360. 

— — liquid, refractive index of, ii, 87. 

— oxides, red action of, on potassium. 
Teaks., 440. 

refraction constants of, in hetero- 
cyclic nuclri, ii, 302. 

tetroxide, influence of moisture on 

the dissodation of. Teaks., 616. 

gee also Nitric peroxide, 

— weight of a litre of, ii, 82. 
Nitrogenous food constituents, digestion 

of, with lostrio juice and pancreas 
extracts, ii, 889. 

Nitrometer, estimation of nitric add 
with the, ii, 252. 

Nitrosamines, i, 237, 282. 

acetylated, reactions of, i, 330. 

— - diazo-adds and uodiazo-com- 
pouuds, relationships between, i, 369. 
Nitroso-compounds, estimation of nitro- 
gen in, ii, 897* 


Nitrosyl chloride, action of, on unsatu- 
rated compounds, Teaks., 324. 
Nitrous acid, action of, on aromatic 
amines, i, 512. 

— decomposition of, in nitric 

add solution, ii, 41. 

estimation of, in commercial 

sulphuric add, ii, 398. 

— ; — auhy(Wde, gaseous, ii, 413. 

Nitrous oxide, absorption and elimina- 
tion of, ii, 102. 

— action ofjonpotassammomum 

and sodammonium, ii, 280. 

— ~ action of, on potassium, 

Teaks., 438. 

action of, on sodium, Teaks., 

443. 

* — composition and heat of for- 

mation of the hydrate of, ii, 278. 

preparation of, ii, 13. 

pure, physical properties of, 

ii, 879 

Nitryl chloride, i, 288. 

Nomenclature of organic compounds, 
1, 353. 

Nonane, dinitro-, i, 13. 

Nononaphthene, action of nitric add 
on, i, 169. 

ketone from, i, 160. 

secondary amido-, i, 159. 

— secondary nitro-, i, 159. 

tertiary amid^, i, 169. 

tertiaiy nitro-, i, 159. 

NonyHc acid, salts of, i, 13, 
Norgranatanine, i, 155. 

Norhemipinic acid, i, 247. 

anhydride, i, 247. 

Norisosaecharic acid, i, 167. 
Normethylopiazone, i, 429. 

Noropiazone, i, 430. 

Nucleic add, i, 155, 214. 

adds, i, 166, 214. 

hydrolysis of, i, 681. 

Nuclein, i, 311. 

in nutrition, ii, 146. 

Nucleln-bases in the body, ii, 145. 
Nudeln-compounds, action of digestive 
ferments on, ii, 144. 

Nudeo-alhumins, i, 811. 

and intravascnlar coagula- 
tion, ii, 468. 

properties of, ii, 463. 

Nudeo-protelds, i, 310. 

Nutrition, nudeTn in, ii, 145. 

of herbivora, asparagine in tbe, 

ii, 106. 

of tbe animal oi^nism, influence 

of ferments occurring in v^^bles 
on, ii, 857. 

proteld-poor, ii, 67. 

Nutritive value of sugar, ii, 463, 

~ — of Tsrions grains, ii, 209. 

45-2 
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Oak tar, creosotes irom, 1, 508, 575. 

Gate, digestibility and nutritive value 
of, li, 209. 

digestibility of normal, and of 

those heated to 100®, li, 286. 

effects of feeding -with, on the 

weight and composition of bones, 
ii, 286. 

effects of manuring, with ammon- 
ium sulphate, ii, 426. 

non-fixation of free nitrogen bv, 

ii, 470. 

Occlusion of gases by mctaJIio oxides, 
ii, 45. 

Octane, noimal, action of nitric acid on, 
i, 265. 

Oetohydro-1 : 8-napbtbyridine, i, 386. 
Ootomethylenediamine, i, 668. 
a-Octonaplithenic acid, i, 245. 
m-Octonaphthenic acid, i, 245. 
o-Ootonnphthenic acid, i, 244. 
p-Octonaphthenic acid, i, 245. 

Octylene, normal, action of nitrosyl 
cblondo on, Tbaks , 826. 

Octylic diacetjlglyeerate, Teawb., 752. 
Octylmalonic acid, heat of combustion 
of, i, 226. 

Odoiitohte, li, 856. 

CSnantbaldoxime, i, 78. 

OEnantbyhc acid, solubiKty of the 
silver, calcium, and barium salts of, 

i, 226. 

Oflspnng, eflect of calcium phosphate 
consumed during the period of 
gestation on the, h, 198. 

Oil, cotton-seed, detection of, in lard, 

ii, 835. 

essential, of lemon, i, 258. 

of valerian, volatile hydro- 
carbons in, i, 140. 

estimation of, in linseed cako, 

ii,836. 

henbane seed, ii, 864. 

of Andropoffon ^ehoBnaniliuSt ger- 

aniol from, i, ^5. 

of cloves, estimation of essential 

oil in, ii, 835. 

of lemon-grass, aldehyde from, 

i, 401. 

constituents of, i, 400. 

of mace, estimation of essential oil 

in, ii, 834. 

of pelargonium, rhodinol from, 
i, 141, 253. 

of roses, i, 258. 

— ^ of spike, presence of oamphcxie in, 
i,140, 

*— of tarragon, i, 120. 

of turpentine, estimation of, in 

a^hd, ii, 258. 


Oil, rape, composition of, i, 115. 

— seal, analytical constants of- 
ii,490. 

sesame, furfuraldehyde as a test 

for, ii, 126. 

sperm and mineral, analysis of 

mixtures of, li, 218. 

Oils, essential, aerial oxidation of,. 
Peoo., 1894, 61. 

camphene in, i, 201 . 

estimation of, ii, 835. 

ethereal and terpenes, i, 43. 

— formation of, in plants, 

ii, 861. 

fatty, iodine-absorption of some of 

the rarer, ii, 402. 

Hubl’a iodme absorption process 

for, ii, 74. 

mineral, detection of a-nilronaph- 

thalene in, ii, 121. 

estimation of rosin oil in, 

li, 402. 

turbidity temperature of, with 

glacial acetic acid, li, 489, 490. 

Oleic acid, action of mtrosyl chloride on, 
Trans , 329. 

Olive mark, ash of, after treatment with 
water and carbon bisulphide, u, 329. 
Omicholin, Peoo., 1898, 289. 
Opianylquinaldine, i, 520. 

Opiazone, derivatives oi, i, 429. 

nitro-, i, 430. 

Optical activity of compounds, symbol 
for denoting, i, 887. 

— of organic liquids, influence of 

temperature on, Teaks., 760. 

isomensm of closed chain com- 
pounds, i, 422. 

rotation, li, 77. 

and electrolytic dissociation, 

ii, 78, 178. 

value of double bonds, influence 

of halogens on the, ii, 1. 

Orcinol, constitution of, i, 280. 

— phtlialelnanihde and its dimethyl 
ether, i, 201, 

reaction of, with glucose, i, 898. 

thormochemislry of, i, 235. 

thermochemistry of the sodium 

derivatives of, i, 235. 

Orcylphthalide, i, 601, 

Ores, containing arsenic, estimation of 
phosphorus in, h, 305. 
Organic-compounds, viscous flow of, 
Peoo , 1894. 186. 

Organic matter, estimation of, in pot- 
able water by means of permanganate, 
ii,266. 

Ormism, animal, absorption of iron in, 
u, 244. 

action of selenium and tel- 
lurium compounds on the, ii, 200. 
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Organism, animal, formation of urea in, 
ii, 326. 

— influence of ferments occur- 

ring in vegetables on the nutrition 
of the, ii, 367. 

substitution of strontium for 

calcium in, ii, 198. 

a^aragine in the, ii, 246. 

— effects of diminution of oxygen on 
the, ii, 388. 

formation of sulphuric acid in the, 

ii, 466. 

oxidation of methjlic and ethylio 

alcohols in the, ii, 21. 

— vegetable, function of calcium and 
magnesium ^ts in, ii, 206. 

Organisms, living, and the surrounding 
atmosphere, exchange of gases be- 
tween, ii, 153. 

Organo-metallic compotmds, refraction 
constants of, ii, 415. 

Organs, ferment processes in, ii, 359. 

isolation of suodnio add from, 

ii, 466. 

nuclein bases in, ii, 145. 

Orthophosphates of tlie alkali metals, 
ii, 137. 

Osmium, recovery of, from residues, 
ii, 53. 

Osmotic pressure and the reduction of 
the frying point, proportionality 
between, ii, 22& 

nature of, ii, 228. 

— of solutions of finite concen- 
tration, ii, 410. 

of solutions, relation between 

depression of the freezing point and, 
ti, 434. 

— the theory of, in solutions, 

u,182. 

Ossein, rotatory power of, ii, 3. 
Osteomalacia, bone in, ii, 358. 

Oven, safety for sealed tubes, ii, 186. 
Ovomucoid, i, 264. 

Ox-flesh, elementary composition of, 
u, 106. 

Oxalacetio add, ethereal salts of, 
i, 116. 

Ox^tes, action of, on nerve and 
muscle^ ii, 361. 

Oxaldihydroxamic acid, i, 275. 
Qxalhydibxaanio add and its salts, 
i, 358. 

Ox^o acid, action of light on, Trajss., 
450. 

estimation of, ii, 73. 

j9-toluidide, i, 494. 

Oxalotoluidoimidoohloiide, i, 514. 
Oxalyl dibenzyl ketone, i, 878. 
Oxalyldihydrazidoacetal, i, 169. 
Chcalyldiurethane, i, 368. 
Oxalvhruanidine. i. 7. 164. 


Oxamide, sulpate, Paoo., 1894, 58. 
Oxamidedioxime, i, 570. 

Oxanilide, dithio-, i, 241. 
Oxanilidedioxime, synthesis of, i, 240. 
Oxazine from tunidodimethylaxiiline and 
diethylamidophenol, i, 303. 
Oxazine-derivatives from orthamido- 
phenol and hydroxyquinones, i, 54. 
Oxazines, i, 303. 

Oxazolines of the ainsio acid series, 

i, 619. 

Oxidation of ga^s, ii, 298, 294, 367. 
Oxides and their combinations, grapho- 
chemistry of, ii, 88. 

behaviour of the more stable at 

high temperatures, Tbaijs., 313. 

— metallic, occlusion of gases by , ii, 45. 
of the elements and the periodic 

law, TBi.KS., 106. 

stability of, considered in relation 

to the periodic law, Tbaks., 314. 
OximamidooxaUcadd, i, 571. 

Oximes, dinitrophenyl ethers of, i, 461. 

— molecular transformation of, into 
amides, i, 240. 

of cycloid ketones, i, 46. 

symmetrical, hydrogen cyanide as 

a r^ent for, i, 413. 
Oximidosulphonates, Tbiits., 523. 

and sulphazototes, identity of, 

Tba^ts., 535. 

behaviour of, when heated, Tbajts., 

542. 

constitutiou of, Tbaks., 686. 

hydrolysis of, Tbaks., 541- 

Oxindophenolic dyes from galhuiilide 
and gaUoparatoluidide, i, 285. 
Oxybehenic acid, i, 33. 

Oxybiazolone, derivatives of, i, 97. 
Oxjbrassidio acid', formula of, i, 228. 
Oxycelluloses, i, 63. 

atmospheric oxidations of, Tbaks., 

476. 

deoxidation of, Teaks., 477. 

hydrolysis of, Tbaks., 478- 

— natural, Tbaks., 472 ; i, 354, 399. 
Oxydihydroxydehydioirone, i, 81, 
Oxygen, absorption of, by leaves after 

removal from plants, ii, 151. 

and carbonic anhydride, exchange 

of, between plants and the air, ii, 110. 

and hydrogen and other gaaes, 

temperatures of explosion of, ii, 11. 
ratio of the atomic weights of, 

ii, 277. 

and nitric oxide, influence of 

moisture on the interaction of, 
Tbaks., 613. 

detection of, in coal gas, &c., 

ii, 368, 

* dissolved, estimation of, in water, 

ii. 2a 118. 484. 
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Oxygon, offeOts of diminution of, on the 
organism, li, 388. 

estimation of, in tho blood, ii, 3G4- 

estimation of, in water, ii, 28, 118, 

48i. 

line spectrum of, ii, 265, 873. 

liquid, refractive index of, ii, 87. 

manufacture of, from calcium 

plumbate, ii, 89. 

• refraction constants of, in heiero- 

oydio nuclei, ii, 802. 

' — — si^ctmm of, at high temperatures, 

Oxylaotones derired from phenyl* 
pyruvic acid, i, 692. 

Oxymethylene-oompounds, tautomerisa* 
tion of, i, 613. 

Oxymethylene-derivatives of ethylic 
acetoacetate, acctylacetone, and eihylic 
malonate, i, 66. 

OxymeihylphenylcoumariD, i, 381. 

OxyprotosuLphonic acid, i, 479. 

Ozysontogcnenic acid, distillation of, 

Oysters, nature and causes of the green 
colour of, ii, 148. 

Ozone, constitution of, ii, 41. 

— influence of moisture on the for- 
mation of, from oxygen, Teaits., 617. 

Ozonising apparatus, ii, 447. 


P. 

Palladium, atomic weight of, ii, 141. 

— chloride, action of hydrogen and 
other gases on, ii, 294. 

— • double bromides of, ii, 386. 

— potential of, ii, 374 

thiocarbamide bases, i, 273. 

Pahniiamide, i, 69. 

Pahnitamidine, i, 70. 

hydrochloride, i, 70. 

PaJmitamidoxime, i, 70. 

Palmitic acid, heat of combustion of, 
1,225. 

— heat of fusion of, ii, 439. 

preparation of pentadeeylic 

alcohol nom, i, 316. 

Palmitiinidoisobutyletherhydrochloride, 
i, 69. 

Pancreae, respiration in a dog after ex- 
tirpation of the, ii, 428. 

Pancreatio ferments, Si, 108. 

hum^ in disease, ii, 199. 

Papaveimio acid, action of methylio 
iodide on, i, 69, 161. 

methylbctalne of, i, 60, 161. 

paziachlovalic acid, i, 106. 
Plynw^hloraloae, i, IC^, 394, 

I*—— hromo-, i# 61. 


Parocotom, dinilro-, i, 51. 

Paradoxtran, i, 161. 

Paraffin, estimation of, ii, 218. 

Paraflins, nitro-, synthesis of, i, 102. 

normal, boiling points o±, Tkans., 

780. 

ratio of the specific heats of, 

ii, 88. 

Paraformaldehyde,actionof,on alcohols, 
in presence of ferric chloride, i, 487. 
Paraldehyde, molecular weight of, 

i, 168. 

oxidation of, by nitric acid, i, 109. 

Paramannan, i, 108 ; ii, 250. 
Paramelaphyre, ii, 285. 

Parasorbio acid, i, 226. 

Parietin, i, 641. 

JParmelia j^arietina, colouring matter 
from, i, 541. 

Patcho^ene, i, 538. 

Pear skin, wax and other substances in,. 

ii, 470. ^ 

Peas, fixation of nitrogen by, ii, 203. 

occurrence of trigonelline in, 

ii, 291. 

Peasants, Italian, metabolism in, ii, 288. 
Pectin, apple, su^r from, li, 112. 

formation <3, by the action of lime 

on the sugar cane, ii, 112. 
Pelargonium oil, rhodinol from, i, 141, 
263. 

Pele’s hoar from Hawaii, analysis of, 
ii, 366. 

JPenicUUum glaucum, soluble ferments 
in, ii, 109. 

Pentabenzoylmaolurin, i, 635. 
Pentacetylethylscoparin, i, 642. 
Pentadecoio acid, i, 316. 

Pentade(^lio acetate, ip 316. 

alcohol, preparation of, from pal* 

mitio acid, i, 814. 

bromide, i, 816. 

Pentagluooses, estimation of, ii, 260. 
Pontaglycol, i, 353. 
A^-Pentamothenylcarboxjlic acid, 
Teans., 101. 

Pentamethylbenzene, action of sul- 
phuryl chloride on, i, 138. 
Pentamethylenecarboxylio acid, anilide 
of, I'BAJTS., 100. 

dibromo-, Tuans., 1P2. 

— synthesis of, Tuans., 86, 98 ; 

i, 865. 

o5;^-tribromo-, Tsans., 982. 

chloride, Teanb., 

Pentamethylenediamine, action of 
nitrous acid on, i, 600. 

hydrochloride, action of silver 

nitrite on, Teans., 94. 
PentamethylenedieaxboxyHe acid,!, 366. 
1 : l-Pentamethylenedicarboxylic acid, 
Teanib., 96. 
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1 : 2-PentaTnetliylciiedicarboxylio aoid, 
Trans., 978. 

cis- and #ra»M-modificatiionfl 

of, Trans., 572. 

dibromo-, Trans., 980. 

citf-Pentamethylene^carboxylic aoid, 
Trans., 590. 

anliydride, Trans., 687. 

phenylindde of, Trans., 589. 

/ran^-Pentametbylenediearboxylic acid, 
Trans., 586. 

anhydride, Trans., 985. 

Pentameiihyleneglycol, i, 501. 
Pentamethylhsematoxylin, i, 841. 
Pentamethylirctol, i, 50. 

Pentane, oxidation of, in presence of 
pallaium asbestos, ii, 294. 
Pentaplienyldihydroimidazole, di- and 
penta-nitro-, i, 261. 
Penterythritoldiformacetal, i, 438. 
Pentosans, estimation of, ii, 260. 

in plants, ii, 291. 

in soils, ii, 292. 

Pentoses, acetyl- andbenzoTl-derivatiyes 
of, i, 104. 

physi<dO|^cal action of, ii, 108. 

Peptone, detection of, in urine, ii, 872. 
meat, South American, ii, 160. 

metallic salts of, i, 560. 

' ■' ■ salts of egg albumin, i, 559. 

Peptones, reactions for, ii, 16S. 
Percblorates, detection of, in presence 
of chlorides, chlorates, and mtrates, 
ii, 474. 

Pereiro bark, alkaloids of, i, 155. 
Periodic law and the oxides of the ele- 
ments, Trans., 106. 

'stability of the oxides, con- 
sidered in relation to the, Trans., 
314. 

Periodides, new class of organic, i, 291- 
Permolybdates, mdiecular weights of, 
ii, 90. 

Peroxides, action of ammonia on, 
ii, 12. 

— of aoid radicles, prejMiration of, 

i, 416. 

Persulphates, molecular weight of, 

ii, 90. 

Peru balsam, z, 423 ; ii, 361. 
Peruresinotannol, i, 423 ; ii, 361. 
Petroleum, Californian, nitrogen in, 
ii,467. 

— — Canadian, sulphur oompoimds 
from, i, 266. 

Ohio, sulphur compounds from, 

i,266. 

— teipene-like hydrocarbons in, 
i, 611. 

Phenacetin, testing, ii, 432. 
Phenaeei^lacetonegtuinidine, i, 112. 


Phezzacetylearroxime, molecular rota- 
tory power of, ii, 405. 
/S-Phenacetyldihydrotriazine, i, 148. 
Phenacyleugeno^ i, 678. 
Phenacylisoeugeiiol, i, 578. 
PhenaoylvanilTie acid, i, 678. 
Phenacylvaniilin, i, 678. 

Phenonthrene, action of nitrosyl 
chloride on, Trans., 327. 

Phenazine from thymoquinonedi-o- 
nitranOide, Proo., 1898, 216. 
Phenetiloxime, i, 508. 
PhenetoHjp-ainido-, derivatives of, i, 615. 

condensation of, with di-ehlor- 

aeetal, i, 507. 

Phenetoilacetopyrogallol, jp-amido-, 
i, 235. 

o-Phenetyl salts, i, 191. 
o-Phenelylboric acid, i, 192. 
p-Phenetylboric acid, i, 192. 
o-PheDCtylborocbloride, i, 192. 
p-Phenetylborochloride, i, 192. 
dV-Phenetyldihydroq^azoline, i, 211. 

i, 211. 

Phenetylfcetotetrahvdroquinazoline, 
i, 147. 

p-Phenetylmercnry salts, i, 191. 
3^-PhenetyltetTahydroquinazoliney 
i, 211. 

Phenetylthiotetrahydroquinazolino, 
i, 147. 

jB-Pheno-p-anisyldihydTotriazine, * 
i, 148. 

^-Phenobenzoyldihydrotritizine, i, 14S, 
^-Phenoben^ldihydrotriazine, i, 148. 
^-Pheno-p-bromoi>henyldihydrotriaziue, 
i, 148. 

j8-Pheno-p-chlorophenyldibydrotri- 
azine, i, 148. 

“Phenocoll,” i, 515. 

derivatives of, i, 616 . 

“ PhenocoUoxaraio acid,” i, 616. 

Phenol, action of sxilphuryl chloiido on, 
i, 368. 

p-amido, action of acetone or of 

methyl ethyl ketone on, i, 572. 

— — action of phtholic anhydride 

on, i, 187. 

— — ohloro-«n-ainido-, 5, 18. 

chloro-fl»-nitro-, i, 18. 

condensation of phthalides vrith, 

i,294. 

condensation of, with halogenatdd 

fatty^ acids, i, 605. ' 

diamido, salts of, i, 21. ’ ‘ i 

dibDPomodinitro-, i, 176. ' 

— 8 : 6-dimtro-, i, 674u 

— dissociation constant df, ii^ 132. 

estimation of, ii, 269. 

ether, thio-, applieotioaii^of Priedirf 

and Crafts* reaction to, i, 466. 
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Phenol, froeziiig points of solutions of, 
TifcAWS., 307. 

-• lodo-w-mfcro-, i, 18. 

ketoclilondes derived from, i, 231. 

liquid, molecular -weight of, 

Teans., 168. 

— - melting and boiling points of, i, 449. 

— 2 : 3-mtramido-, i, 186. 

•“ — 2 : 4-nitramido-, i, 185. 

6 : 2-nitraniido-, i, 186. 

e-nitro-, heat of fusion of, ii, 439. 

• p-nifcroso-j others of, i, 26. 
physiological action of substitution 
donvatives of, ii, 893. 

piorate, i, 119. 

o-ohloro-, i, 120. 

triamido, salts of, i, 21. 

- tnbromodinitro-, i, 176. 
Phenol-alcohols, synthesis of, i, 677. 
Phenolnzo-a-ethoxynaphthalene, i, 606. 
Phonolchlorophosphines, i, 586. 
Phenolphthalein as an indicator, ii, 28. 
imido-, i, 294. 

*— tetrabromimido-, i, 295. 
Phenolphthalemaiiilidc and its dimethyl 
ether, i, 201. 

Phenols, action of iodme in presence of 
alkali on, i, 177. 

•— and their benzoates, melting 
points of, i, 449. 

— and their ethers, action of sul- 
phuryl chloride on, i, 368. 

. bibasic, ohlorophosphines of, i, 587. 

compoundsof piczicacid Trith, i, 119. 
— - — condensation of orthaldehydio 
acids with, i, 600. 

» — ■ condensation of halogen substi- 
tuted acids with, i, 505. 

dosmotropy in, i, 74, 

— physiologic action of, ii, 393. 

— polybydno, oomponnds of the 
BUgars with, i, 396. 

subetituted, elimination of halo- 
gens from, i, 18. 

synthesis of ethers and ketones 

from, i, 78. 

g-Phenomethyldlhydrotriazine, i, 148. 
Phenonaphthaoridine, i, 42. 
Phenonapbihaeridone^ i, 41. 

chloTO-, i, 42. 

Phenonaphthazinesalphonic acid, i, 607. 
p-Pheno-j>-phenetyldihydrotriazine, 
i,148. 

fi-Phenopbenyldihydrotriazine, i, 148. 
JPhenophenyltriazine, i, 467. 
^-Pheno^p-tolyldibydrotriazine, i, 148. 
cc-Phenoxy-/^bromociratonolBQtone, 

1.321. 

ii-%enoxy-|3-bromo-7-hydroxyoroioni0 
sci^ i, 321. 

i<"P)bidnoxy^-ohloiocrotonolactone, 

5.322. 


a-Phenoiy-/3-olilorO“7-hydroxyorolionio 
acid, 1 , 822. 

1 i S-Phonoxyothylisoquinoline, i, 619. 

bromo-, i, 619. 

7 -Phenoxyppopyli 8 osuccimc acid, i, 34. 
Phenyl mercaptan, nitramido-, i, 125. 
pyndyl ketone, i, 654. 

qmnolmicimide, i, 473. 

toljl ketone, o-bromo-, i, 417. 

ketoxime, c-bromo-, i, 417. 

vinyl ketone, i, 30. 

Phenylaeetanihde, i, 525. 

Phenylacetie acid, heat of fusion of, 
u, 439. 

j 6 -Phenyl- 7 -acetobutyrio acid, i, 628. 
Phenylacetyl-a-diphenylsemioarbazid e, 
i, 411. 

Phonylacetyl-a-diphenylthiosemioarb- 
azide, i, 411. 

Phenylacetylmethyltriazole, i, 98. 
Phenylacem-c-toluidide, i, 514. 
Phenylallyloarbinol, i, 19. 
a-Phenylamido-jS-bromocrotonolactone, 
i, 820. 

«-Phenylamidocrotonolactone, i, 821. 
a-Phenylamido-|3-crotonolactone, i, 321. 
a-Phenylaniido- 7 -hjdroxy valeric acid, 

1, 414. 

a-Phenylamido- 7 -hydpoxyvaleronitrile, 
i, 414. 

Phenylamidomethylguanidine, i, 617. 

salts of, i, 874. 

Pbenylamidomethylosotriazole, i, 98. 

2 : 2'-Phenylamidonaphthol and its de- 
rivatives, i, 200. 

3 : 6-Ph6nylamido-oxazole, i, 384. 
Phenylamidophenylimidophonylthiobi- 

azolone, i, 96. 

Phenylamidopropane, i, 277. 
2-Phenylamidothiazole, action of benz- 
ylio iodide on, i, 802, 
a-Phenylamido- 7 -valerolactone, i, 414. 
Phenylarsen bisulphide, mtro-, i, 188. 

chloride, amido-, i, 189. 

compounds, nitro-, i, 187. 

— sesquisulphido, mtro-, i, 188. 

sulphide, amido-, i, 188. 

Phenylaminio acid, nitro-, i, 187. 
Phenylarsmious add, nitro-, i, 188. 
Phenylazo-1 ; 8-diphenylpyrazolone, 
i, 349. 

Phenylazoformazyl, preparation of, 
i, 188. 

Phenylszohydroxynaphthoio acid, i, 91. 
Phenylazopiienylketopyrazolonephenyl- 
hydra4one, i, 183. 

Phenylazophenylosotnazolecarhoxylie 
acid, 1, 183. 

Phenylazo-3-phonylpyrazolone, i, 349. 
l-Phenyl-4-benzeneazopyrazole, i, 184. 

cltloro-, i, 184. 

Phcnylbromarsxne, i, 188, 
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Fhenylferomodiketohjdrindene, i, 38. 
Phenjlcamphelylsemicarbazide, i, 203. 
Phenylcamphelylfcbiocarbamide, i, 203. 
Phenyloarb^ide, p-amido-, i, ^6. 
Phenylcarbamidodinitroplienol, i, 119. 
PhenyloarbamotFopeTne, i, 214. 
Pbenylcliloracetanilide, ^ 625. 
Phenylchioraceto-o-tolmdide, i, 625. 
Phenylchloraoefto-p-toluidide, i, 626. 
Phenylchlorarsine, nitro-, i, 188. 
Phen>lchloropbosplime, i, 686. 
Phenylcbloropropylenehydrindone, 
Tea^ts., 436. 

Phenylcoumaiin, and its bromo- and 
nitro-deriyatives, i, 300. 
Phenylcyanisocarbostyril, m. p. of, 
i, 279. 

.2 : 5-Phenyldibenzileamidotbia2ol6, 
i, 209. 

Phenyldibromobutyric acid, resolution 
of, into its optically active compo- 
nents, i, 333. 

cPhenyldibroniopropionitrile, i, 33. 
Phenyldibydioketo-w-diazines, consti- 
tution of, i, 621. 

•3^-Pbenyld£bydroquinazoline, m-amido-, 
i, 211. 

— — jp-bromo-, i, 210. 

— j?-chloro-, i, 210. 
Pbenyldibydbroresorcinol, i, 628, 699. 
Pbenyldibydroresorcylio acid, i, 628. 
Pbenyldibydroresorcylonitrile, i, 628. 
Pbenyldib^drotbio-m-diazines, constitu- 
tion of, i, 621. 

jS-Pbenyl-ay-d^etobydiindene, i, 37. 

— dimtro-, i, 88. 
^-Pbenyl-aT^diketohydrindonepbenyl- 

bydrszone, i, 37. 
Pbenyldiketoquinazoline, i, 360. 

trinitro-, i, 361. 

Phenyldixnetbylbenzoylhydrazine, 
i, 284, 

Pbenyldimetbylformylbydrazine, i, 284. 
Pbenyldimetbylbydrazxne, i, 284. 
Plienyldimetbylmetbylozonium iodide, 
i, 286. 

Pbenyldimetbylnitrosobydrazine, 
i, &4. 

Pbenvldimetbylpjrazole metbiodide, 
i, 546. 

Pbenyldimetbylpyrazolonesulplionio 
acid, i, 475. 

Phenyl-j8-dinaplitbolmetlLane, m-nitro-, 
i, 136. 

o-nitro", i, 136. 

nit^-, i, 13^ 198. 

o-nitro-, i, 136. 

4»-Pbenyldmitrodibydropbenazine, i, 65. 
Phenylditbiobiazolone oisnlpbide, 

i,e26. 

— bydrosulpbide, i, 626. 
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PhenvlditbiobiazoloneBulpbonic acid, 
i, 625. 

Pbenylditbiourazole, i, 477. 
jp-Pbenylenediiodoftcetate, i, 447. 
m-Plienylenediacetic acid and its nitrile, 
i, 193. 

t»-Pbonylenediamine, bromine deriva- 
tives of, i, 181. 

o-Pbenylenediamine, action of an- 
hydrides of bibasio acids on, i, 875. 
p-Pnenylenediamino, carbamide deriva- 
tives of, i, 236. 

— - oxidation of, i, 236. 
Pbenylenediamines, oxidation of, vritli 
sodium peroxide, i, 179. 
PhenylenediazoBulphido, amido-, i, 126. 

■ — and its derivatives, i, 123. 

homologues of, i, 124. 

— nitro-, 1 , 125. 

substitution derivatives of, i, 126. 

m-Phonylenedipbenylmaleimide, i, 28. 
o-Phenylenepbtbalyldiimide, i, 376. 
o-Phenylenebuccinyldihuide, i, 375. 
a-Phenylethylamine, i, 277, 579. 
«-Pbenyletbylcarbaniide, i, 579. 
Jj-Phenyletbyldibydrotriazine, i, 148. 
Pbenyletbyldiketohydrindene, i, 88. 
Pbenylglutaconic acid, i, 172. 
PbenylglyoxjHc acid, action of aniline 
on, X, 510. 

co-Pbenylbydrazido-o-nitrotoluonitrile, 
i, 576. 

Phenylbydrazidosulpbonic acid, salt of, 
i, 365. 

Pbenylhydrazine, action of hydrocyanic 
acid on, i, 212. 

action of nitrosyl chloride on, 

Pboo., 1894, 60. 

action of tbionic, pbtbalic, and 

succinic chlorides on, i, 56. 

amidosulpbonate, i, 366. 

derivatives of, action of pbenylic 

isocyanochloride on, i, 96. 

p-dichloro-, i, 22, 330. 

— formate and lactate, i, 414. 

hydrate, i, 582. 

bydrobromide, i, 562. 

— properties of, i, 681. 

solubility of, in aqueous solutions 

of alkali salts, i, 583. 

spontaneous oxidation of, i, 581. 

substituted, action of thionyl chlo- 
ride on, i, 596. 

thermochemistry of, i, 582. 

Phenylhydrazineoaroomidodinitropbe- 
nol, i, 119. 

Phenylbydrazinecarbamidodinitro- 
phenolphenylhydrazide, i, 119. 
Phenylhydrazoneoxalhydrotyfumaric 
acid, i, 261, 424. 

PhenyihydrazoneozalmiiloTc add, i, 261. 
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Phonyllaydroxycarbamide, symmetrical, 
i, 11. 

Phenyniydro\ylaTnino, i, 373, 412. 

mirosainine from, i, 413. 

— nitroso-, i, 409, 413J 
jS-Phcnylhydroxyliimxno, i, 378. 
Phenylliydroxypyridazonedicarboxyl- 

amide, i, 425. 

Phenvlhydroxyq^uinoKne, i^tTiesis of, 
i, 259. 

«-Phenyl-'y-liydroxy-»i-toluq[Xiinoliiie, 
synthesis of, i, 259. 

Phenylio bisulphide, amido-, i, 293. 

mtro-, i, 293. 

bisulphoiide, nitro-, i, 293. 

dxauilidophospliate, i, 389. 

ethaaaesulphouate, i, 86. 

— eugenol ether, dinitro-, i, 678. 

hydroselenide, i, 448. 

hydroxyhippurate, i, 87. 

iodoaccfcate, jo-iodo-, i, 447. 

isocyanochlonde, i, 96. 

action of, on derivatives of 

plienylhydrazine, i, 96. 

— metlnmesulphonato, i, 36 
amido-derivati't os of, i, 86. 

— bromo-derivatives ot, i, 36. 

nitro-denvatxves of, i, 36 

phenylmudocliloroformate, i, 408. 

— phenylthiooarbamaie, i, 408. 

a-propanesulphonate, i, 36, 

selenido, dibromo-, i, 448. 

dichloro-, i, 448. 

sodiumaulphonate, i, 36. 

tolluroxide, i, 449. 

Phenylimidocarbonic chloride, i, 408, 
Phenylimidocoumazone, i, 621. 
Phenylimidoeoumothiazone, i, 621. 

Ph euylinridodiphenyloxy biazolone, 

i, 96. 

3 : 5*Phenylimidooxa2!oline, i, 884. 
PbenylimidotMobiazoline and its deriva- 
tives,!, 804. 

g'-Phenylindaasole, bromo-, i, 196. 
2'-Pheii7UndazoIe-a-snlphonic acid, 
i,196, 

2'-Phenvlindaaole-iB-8\ilphonio acid, 
i, 106. 

2'-Phenyli&dole bxomo- and nitro-dexi- 
vatives of, i, 195. 

Pb.enyli,ndoxagqpe> jp-bromo-, i, 417. 
Phenyliodonium hydroxide, i, 242. 

salts, i, 242. 

Phonylisocarbosi^ril, i, 192. 
Phenylisooarbostyriloaiboxylm arid, 
i, 192. 

PhenylisoxEzolonimide, 429, 628. 
8^-Ph -hetodihydro^tmnaaolinei 
v211« 

l^ehloro-, i, 210. 


Phcnylketotetrahydroq[iiiuazoline, 
p-bromo-, i, 147. 

Phenyl-i8-lactio acid, electrolysis of 
salts of, i, 228. 

Phenylmalonic acid, i, 876. 
Phenylmethane, 8 : 4'-clinitTO-, i, 699- 
l-Plienyl-3-metliyl-4-benzyl-6-pyrazo» 
lone, i, 476. 

l-Phenyl-3-methyl-4rbonzyl-6-pyrazo- 
lenesulphonio acid, i, 475. 
Phonylmethyldiletohydrindene, i, 37. 
Phenylmethylethoxypyrazolone, i, 476. 
Phenylmethylefihylformylhydrazine, 

1, 285. 

Phenylmethylethylhydrazine, i, 285. 

nitroso-, i, 2^. 

Phenylmethylformylhydrazino, i, 284. 
Phenylmethylguanazole, i, 517. 
Phenylmethylhydrazine, action of ani- 
line on, i, 306. 

Phenj Imethylhydroxypyrazolone, 
i, 476. 

Plienylmethylisotriazolecarboxylio acid, 
i, 372. 

Phenylmethylphenylimido-oxybiazo- 
lone, 1 , 96. 

l-Phenyl-8-methylpp*azole, amido-, 
i, 544. 

mtro-, i, 544. 

l-Phenyl-5-methylpyrazole, nitro-, 

!, 544 

l-Pbenyl-5-methylpyrazole-3-carboxj He 
acid, nitro-, i, 544. 

3-Phenyl-6-TOethylpyrazo]e-4-carboxyHc 
acid, i, 546. 

Phenylmethylpyridazoneearboxylio, 
acid, i, 425. 

Phenylmothylthiocairbizine, i, 305. 

bromo-, i, 306. 

Phenylmethylthiocarbizonium iodide, 
i, 306. 

Phcnylmethylthiosemicarbazide, i, 306. 
Pbenylmethyltiiazolecarboxylio acid, 
i, 23. 

jS-Phonylnaplithalene, Tba^s., 869. 

synthesis of, Tbans., 870. 

Phenylnaphthalenes, Tsaks., 869. 
Phenyl-i3-naphthylaminesnlphonic acids, 

i,607. 

Phenylnitramine, i, 288. 

constitution of, i, 456. 

Phenylmtrobcnzenesulphazide, i, 292. 
Phenylniiroethane, i, 277. 
Phenylnitropropane, i, 277. 
Phenylnitrosamine, p-nitro-, i, 237. 

potassium, denyative of, i, 238. 

Phenyloxametliane, uieides of, x, 333. 
Phen^entahydro-1 : 8 : 5-diaztliine, 

Phenylphenylimido-oiybiazolone, i, 96. 
Phenylphosphmic acid, refractaTO pove 
of, u, 221. 
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Phenylpliosplioms cliloride, refractiTO 
power of, ii, 221.^ 

Phenylpropionic acid, formation of the 
hydrocarbon, truxene from, Tbanb., 
269, 277. 

chloride, preparation of, Tkans., 
484 

jB-Phenylpropylamine, i, 76. 

7 -Phenylpropylamme, action of carbon 
hisulplude on, i, 679. 

- ' —" and its conversion into allylhen- 
zene, i, 679. 

7 -Phenylpropylcarhamide, i. 579,^ 

T-Phenylpropylphenylthiocarbamide, 

i, 679. 

1-Phenylpyrazole, action of halogens 
on, i, 146. 

iodo-, i, 146. 

1 : S-Phenylpyrazolecarboxylic acid, 

j, 345. 

5 : l-Phenylpyrazolecarboxylio acid, 
i, 846. 

5 : 3-Phenvlpyrazolecarboiylie acid, 
i, 546. 

6:3: 4rPhenyIpyrazoledicarboxylic 
acid, i, 646. 

I’PhenylpyrazoIidone, i, 146. . 

5-Phenylpyrazolin6, i, 348. 

Phenylpyrazolone, constitution of, 
i, 384. 

l-Phenyl]pyrazolone, i, 269, 384 429. 

— isonitroso', i, 146. 

8>Phenylpjrazolon^ i, 819, 384. 

4-isonitroso-, i, 622. 

l-Phenylpyrazoloneoarboxylic acid, 

i,260. 

a^Phenylpyrazolones, isomeric, i, 850. 

Phenylpyrrolonedicarboxylic acid, 
monamide of, Tbakb., i, 19. 

Phonylpyruvic add, oxy lactones derived 
^m, i, 592. 

PhenylquinovQsazone, i, 4. 

Phenylsnlphonebenzoio add, nitro-, 
i,293. 

Phenyltetiaddorarsine, nitro-, i, 188* 

S'-Phe^ltetrahydroqiunazoline, 
m-anudo-, i, 212. 

3-a-Phenyltetndiydro-2-thioqmmaolinc, 
i, 477. 

Phenylthioamidodihydroimidazdle, 

i,584. 

Ph^ylthiohiazolone hydrosulphide, 
i, 625. 

hisniphide, i, 625. 

Phenylthioearhiinide^ action of, on 
aldoxime ethers, i, 611. 

p-nitro-, i, 30. 

Phenylthiosemicarhadde, i, 76, 304. 

Phenylthiotetrahydroqninazoline, i, 147. 

p-hromo- and p-chloro-, i, 147. 

Phetnylthiourethane bisulpliido, poora- 
bromo-, i, 80, 


A-Phenyl-af-p-tolyl£onnazylbonzene, 
i, 457. 

7*-Phenyl-a-p-tolylfonnazylformic acid, 
i, 456. 

7i-Pbenyl-flE-p-tolylformazylhydride, 
i, 458. 

Phenyltolylmethane, diamido-, i, 452. 

dinitro-, i, 600. 

nitro-, i, 

«-Phenyltriazyl phenyl ketone, i, 99. 
Phenyltrimethylhydrozine, i, 284. 
j PhenyltrinitrophenyldiketoquiTiazolme, 
i, 351. 

Phenylureidaoetic acid, i, 332. 
o-Phenylureidobenzoio acid, i, 832. 
Phenylnrethane, action of phosphorus 
pentachloride on, i, 186. 

— amido-, i, 236. 

Phloramino, i, 22. 

Phloretin, i, 471. 

Phloridzm, sugar from, i, 104, 340. 
Pliloridzin-diabotes, ii, 468. 
Phloroglndnol, action of sulphuryl 
chlonde on, i, 368. 

amido-derivatives of, i, 22. 

trichloro-, i, 368. 

trinitro-, i, 121. 

Pbloroglucitoi, i, 285. 

Phlorose, i, 106. 

Phonolitic rocks from Black Hills, 
Dakota, ii, 823. 

Phorone, eonstitufion of, ii, 434. 
Phosgene, magnetic rotadon of,‘TBA:s'S., 
404,420. 

Phosphates, comparative mammal ex- 
periments with, ii, 116. 

condensation products^ of, witli 

chromates and sulphates, ii, 814. 

mineral, estimation of iron and 

aluminium in, ii, 3^ 69. 

manuring witii, ii, 364. 

— of the alkali metsi'*, ii, 137. 
Phosphazobenzcno anilide, i, 242. 

oenzyl ether, i, 242. 

chloride and its derivatives, 

i,241. 

ethyl ether, i, 242. 

phenyl ether, i, 242. 

piperidide, i, 242. 

Phosphenylic chloride, refractive power 
of, ii, 221. 

Phospl^es, aromatic chloro-, i, 686. 

oxychloro-, i, 128. 

Phosphochromates, ii, 193. 
Phospholuteotnngstic adds, decomposi- 
tion products of, ii, 384, 
Phosphbmolybdat^ ii, 238. 
Phosphonimn chloride, action of chlor- 
ine on, ii, 447. 

Phosphorescence, observations on the 
nature of, T&aits., 784. 

Phosphoric acid, diamido-, ii, 188. 
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riiosphorio acid, comparison with the 
American official process of Femher- 
ton*s method for estimating, ii, 865. 

direct estimation of citrate 

soluble, ii, 866. 

— eslimation of, ii, 366, 398. 

— estimation of, by titrating the 

molybdate ^precipitate, ii, 254. 

estimation of probably avail- 
able, in manures, Teaks., 162. 

— estimation of probably avail- I 

.able, in soils. Teaks., 115. 

estimation, volumetric, of, 

ii, 297. 

freezing points of solutions 

of. Teaks., 308, 809. 

Phosphoric anhydride, ii, 313. 

diglyeollio o-toluidide, i, 494. 

tnglycollic anilide, i, 494. 

/8-naphthahde, i, 495. 

o-toluidide, i, 494i. 

1; — jp-toluidide, i, 494. 

tri-o-hydroxyisobutyricanilide, 

i, 497. 

o-toluidide, i, 497. 

— — ; — jp-toluidide, i, 497. 

tiilaclic anilide, i, 496. 

a-naphthalide, i, 496. 

— o-toluidide, i, 495. 

i>-toluidide, i, 495. 

Phosphor-tin, analysis of, ii, 217. 
Phosphorus, behaviour of, in the diges- 
tion of casein, ii, 244. 

■ conversion of the yellow into the 

red form, ii, 41. 

estimation of, in caseTn, i, 216. 

estimation of, in iron and steel 

containing silicon, ii, 29. 

estimation of, in iron ores, ii, 80, 

253, 365. 

estimation of, in iron, steel, and 

ores containing arsenic, ii, 865. 

— estimation of, in titamferous iron 
ores, ^i, 253. 

— molecular weight of liquid, TiBtAES., 
l72. 

— — prejjuration of, by aid of alumi- 
nium. li, 136. 

suboxide, ii, 813. 

— toxicological detection of, ii, 160. 

yellow, estimation of, ii, 67. 

Phosphovanadio acidB and their salts, 

ii, 193. 

Photochemical action in solutions, 
ii, 221. 

Phthalamide, amido-, i, 285. 

Phthalio acid, substituted isoimidea of, 
i,594. 

■ — anhydride, action of ethylenedi- 
amine on, i, 4^1. 

action of, on j9-amidophenol 

amd its ethers, i, 187. 


Phthalic anhydride, action of o-phenyl- 
enediamine on, i, 875. 

action of o-tolylenediamine 

on, i, 376. 

peroxide, preparation of, i, 41G. 

Phthalide, sulphone-, i, 417. 

Pbihalides, condensation of phenol ith, 
i, 294. 

intramolecular change of, into 

derivatives of ay-ditetohydrindene, 
i, 37. 

Phthalimidoacetone ethylmercaptole, 
i, 856. 

w-Phtlialimido-c-nitrotoluonitrile, 

i. 676. 

Phthalobenzylisoimide, i, 594. 
Phthalomethylisoimide, i, 594. 
Phthalyl-ij/-diphen^loarbazono, i, 56. 
Phthalylethylenemamide, i, 491. 
Phthalvlhomotaurine, i, 568. 
Physiological action of apooodeXne, 

ii, 60. 

of cocaine-derivatives, ii, 394. 

of cupreine, quinme, and 

their homologues, ii, 425. 

of definitely related chemical 

compounds, li, 893. 

of derivatives of henzalde- 

hyde, ii, 467. 

— of diphenyliodonium com- 

pounds, i, 463. 

of hydrazine and dibenzoyl- 

diamide, ii, 394. 

of nitranilines, ii, 393. 

of nitrobenzenes, ii, 393. 

of pentoses, ii, 108. 

— — of phenol-denvatives, ii, 393. 

— - of pilocarpine, ii, 160, 

of pyridine, ii, 467. 

— - — of sodium fluoride, ii, 60. 

of tellurous atid, li, 208. 

of toluidines, ii, 393. 

Physostvgmine, i, 264. 

Picein, If 616. 

by^olysis of, i, 564. 

Piceol, i, 616. 

Pioolinamide, i, 426, 472. 

Pioolinanilide, i, 472. 

Picolinio acid, derivatives of, and their 
conversion into a-amidopyridme, 
i,425. 

ethylbetaine of, i, 426. 

Picolin-naphthalide, i, 472. 
Picolintoluidides, i, 472. 

Picraoonitine, Teaks., 174$ i, 268, 
808. 

and isaconitine, identity of, 

Teaks., 176. 

snroohloride, i, 308. 

hydrlodide, i, 808. 

Picramio acid, action of carbonyl chlo- 
ride on, i, 118. 
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Picramnia camboiia, crystalline conati- 1 
tuents of the fruit of, i, 227. 

Picric acid, acidimetrio estimation of ' 
aubsiances which form molecular com- 
pounds with, ii, 383. 

compounds of, with phenols 

and ketones, i, 119. 

Pierocrocin, sugp from, i, B40. 
Picrosclerotine, i, 630. 

Picryleugenol, i, 578- 
Picrylhydrazine, i, 372. 

Picrylvanillic acid, i, 578. 

Picrylvanillin, i, 578. 

Pilocarpine, physiological action of, 
ii, 150. 

Pimelie acids, substituted, Tbans., 987. 

ketone, i, 399. 

Pinacoue, preparation of, i, 217. 

Pinaeone of the earvone-series, i, 537. 
Pine tar, i, 612. 

Pinene, constitution of, i, 142, 421, 
470. 

Pinene-deiivatiTes, ketones from, i, 468. 
Pinol, i, 44. 

constitution of, i, 470. 

hyj^te, constdtution of, i, 470. 

oxidation of, i, 469. 

Pi»us pieea^ glucoside from the leaves 
of, j, 616. 

Pinylamine, a secondary alcobol from, 

i, 45. 

a-lHpecoline, oxidation of, with hydrogen 
peroxide, i, 143. 

P-Pipecoline, resolution of, into its 
optical isomerides, i, 208. 

synthesis of, i, 34. 

tartrate, crystalline form of, i, 425. 

Piperasiue, detection of, in urine, 

ii, 126. 

therapeutic action of, ii, 488. 

Piperidine, action of chloroform and 
potash on, 5, 617. 

action of, on a-epichlorhydrin, 

i,342. 

action of, on ethylio acetoacefcate, 

i, 617. 

nitrol-j Tuans., 326. 

oxidation of, with hydrogen per- 
oxide, i, 143. 

Piperidineaoetocateohol, i, 235. 
a-Piperidinesulphonic acid, i, 144. 
Piperidiniumhydrine chloride, i, 342. 
Piperidodiphenylmalelc piperidine, 

1, 28. 

Piperidylacetal and its derivatives, 
i, 556. 

Piperiliumhydrine chloride, i, 342. 
Piperonal, conversion of, into proto- 
catechuie aldehyde, i, 79. 

formation of, from protocatechuic 

aldehyde, i, 80. 

Piperonethylenoquinoline, i, 519. 


Plant fibres, chemistry of, i, 63. 

Plant food in soils, mineral, analytical 
determination of probably available, 
Tbans., 115. 

substitution of strontium for 

calcium os, ii, 207. 

Plant-myosin, i, 631. 

Plants and air, exchange of carbonic 
anhydride and oxygen between, ii, 110. 

aquatic, alkaline reaction during 

assimilation in, ii, 425. 

bleeding of, ii, 64. 

calcium oxalate in, ii, 65. 

cane-sugar in the seeds of, ii, 154. 

cause of the electric currents ob- 
served in, ii, 25. 

estimation of lecithin in, ii, 402. 

formation of resins and ethereal 

oils in, ii, 361. 

functions and formation of man- 
nitol and dulcitol in, ii, 26. 

— injurious action of nickel on,, 
ii, 208. 

nitrates in living, ii, 163. 

non-leguminons, free nitrogen not 

fixed by, ii, 471. 

— occurrence and detection of indi- 
can in, ii, 113. 

— pentosans in, ii, 291, 

— presence of aapomns in, ii, 200. 
the taking up of calcium chloride 

by, ii, 250. 

Plant-vitellin, i, G31. 

Plastin, ii, 111. 

Platinamine compounds, constitution 
of, ii, 407. 

Platinic chloride, action of hydrogen, 
ii, 294. 

mono- and hepta-hydrates of, 

ii, 455. 

iodide, thermochemistry of, ii, 436. 

oxide, oom]^nnd of arsenious an- 

hjrdride with, li, 351. 

Platinum disodium thioplatinate, action 
of water on, ii, 98. 

•— freezing point of solutions of, in 
thsdlium, Tbans., 84. 

haloid compounds of, ii, 433. 

potential or, ii, 874. 

sodium thioplatinate, ii, 98. 

Platinum-lead, ii, 286. 
Platinumthioacetamide-bases, i, 274. 
Platinumthiocarbamide-bases, i, 273. 
Platinumxanthogenamide-bam, i, 274. 
Platoso-oxaljl compounds, i, 275. 
Plumbates, fluor-, Tbans., 393. 

Plumbic acid, fluor-, Tbans., 899. 
Piumbocuprite from Semipalatmsk, 
u,457. 

Plums, wax and other substances from, 
ii, 470. 

Poison, Malayan arrow, ii, 828. 
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Poisotiing by carbonic oxide, ii, SCO. 

by pyrogallol, ii, 327. 

Poisonous action of sodium fluoride, 
ii, 60, 

Poibons, arrow, ii, 328, 361. 

Polaiisation, electromotive forces of, 
ii, 4. 

— of a thin metal partition in a 
voltameter, ii, 266, 

— of electrodes, ii, 178. 

— of mixtures of salts, ii, 406. 

of platinum electrodes in sulphuric 

acid, u, 87. 

Polianite, ii, 19. 

Polyphenols, blue reactions of, i, 415. 
Polythymoquinone, i, 328. 

Pomegranate root, alkaloids from tbe 
rind of, i, 154. 

estimation of alkaloids in, 

ii, 491. 

Poppy cake, digestibility of, ii, 389. 
Potash in soils, estimation of probably 
available, Thans., 115. 

Potash-bulbs, ii, 329. 

Potassamide, action of nitrosyl chloride 
on, Tuans , 521. 

action of, on inorganic oxides, 

Tbans., 619. 

— preparation, properties, and com- 
position of, Tbans., 611. 

Potassammonium, action of nitrogen, 
nitrous oxide, and nitric oxide on, 

11, 28. 

Potassium, action of dzy air or oxygen 
on, Tbans., 484. 

action of nitric oxide on, Tbans,, 

440. 

— — action of nitrous oxide on, Tbans., 
488. 

action of the red oxides of nitrogen 
on, Tbans., 440. 

— amidoohromate, ii, 884. 

and lithium carbonates, fusibility 
of mixtures of, ii, 307. 

and mognesium sulpliates, double 

salts of, 11, 92. 

— and sodium, behaviour of the 
liquid alloy of, in contact with dry 
oxygen gas, ii, 190. 

osii^nates, melting points of 

mixtures of, ii, l79, 223. 

chlorides, melting |K)ints of 

mixlnres of, ii, 179. 

sulphates, melting points of 

mixiores of, ii, 179. 

- arsenite snl|dude^ ii, 814. 

arsenochromates, ii, 816, 

If*—.- arsenoBul^ihates, ii, 315. 

atomic weight of, ii, 811, 

anroehlorzde, 421. 

— ^ benxene-ofti^iazoBulphonate, 
i»455* - 


SUBJECTS. 

Potassiiun benzene-^^ya-diazosulphonate, 
i, 455. 

Potassiumbenzene sulphonateperiodide, 
i, 291. 

bromide, mdLting point of, ii, 6. 

solubility of, li, 443. 

carbonate and sulphate, melting 

points of mixtures of, li, 179. 

freezing points of solutions 

of, Tkans., 811. 

mdting point of, ii, 6. 

chlorate and hydrochloric acid, in- 
teraction of, Pboo., 1893, 211. 

— and manganese dioxide, 

liberation of chlorine during the 
heating of a mixture of, T^ans., 
202 . 

effect of heat on, Tbans., 

814. 

— effect of pressure of, ii, 86. 

influence of moisture on the 

decomposition of, Tbaks., 617. 

— - solubihty of, ii, 448. 

chloride and iodide, melting points 

of mixtures of, li, 179. 

— - — — freezing points of solutions 
of, Tbans , 310. 

— melting x)omt of, ii, 6. 

— — — solubility of, u, 443. 

chlOTOchromate, ii, 4Sil. 

— chromate and sulphate, melting 
points of mixtures of, li, 179. 

cobaltocyonide, oxidation of, 

i, 102, 

cyanate, preparation and properties 

of, 1 , 2. 

— cyanide, action of, on gold, and on 
some metals and minerals, li, 416. 

estimations, source of enor in, 

ii, 399. 

— fluorborate, dimorphism of, 
ii, 416. 

— ^ fluoioxyperplumbate, Tbans., 394, 
fluorplumbate, Tbanb., 894. 

— hydrogen mesoxaJate, i, 670. 

— « tartrate, dissociation of, 

i, 323. 

solubility of, i, 323. 

— „ _ solubUiiy of, m alcohol 
of various stren^hs, i, 442. 

— hydroxide, densities of solutions 
of, ii, 308. 

fuzing points of solutions 

of, Tbans-, 310. 

— hypophosj^tes, double, ii, 279. 

— iodate, effect ot heat on, Tbafs., 
806, 811. 

pure, preparation of, ii, 283. 

iodide, action of ferric chloride on, 

ii, 140, 191. 

— decompositiott of, on exposure 

to air and light, TsiOirs., 804. 
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Potassium iodide, estimatioii of, in com- 
plex organic mixtures, ii, 299. 

— liberation of iodine from, 

by the action of weak acid, Teaks., 
804. 

— • melting point of, ii, 6. 

solubility of, ii, 448. 

isocyanate, ciystattine form of, 

i, 267. 

melting point of, Teaks., 433, 

mercuric iodide, ii, 449. 

metantimonate, preparation ot^ 

ii, 18. 

nickelocyanide, action of reducing 

agents on, i, 102. 

nitrate, solubility of, ii, 448. 

nitratosulpbate, ii, 315. 

— nitride, non-existence of. Teaks., 
512. 

nitrocarbamate, il, 413. 

orthopliosphates, ii, 137. 

oxidation products of, Tbaks., 

432. 

oximidosulphonate nitrate, Teaks., 

551. 

preparation of, Teaks., 524. 

oximidosulphonates, Teaks., 647. 

paUadium bromide, ii, 386. 

pentrfiydrogen diphosphate, 
ii, 137. 

pOTinanganate, action of hydrogen 

and other gases on, ii, 295. 

phosphoehromates, ii, 193, 316. 

phosphoBulphates, ii, 314. 

phosphoTanadates, ii, 194, 

platiaobromide, effect of pressure 

of, ii, 86, 

rubidium and c»8ium sulphates, 

oomparatire oiystallography of, 
Teaks., 628. 

comparative opti- 
cal charaocers of. Teaks., 697- 

— volume relations 

of, Teaks., 649. 

rutheniate, action of hydrogen and 

otlier gases on, ii, 294 

ruthenium nitrosochloride, ii, 386, 

salts, effects of, on nitrification, 

ii, 248. 

minimum E.M.P. required to 

electrolyse, ii, 178. 

separation of, from sodium, ii, 421. 

sodium hypophosphate, ii, 280. 

— oximidosulphonate chloride. 

Teaks., 551. 

oximidosulphonates. Teaks., 

651. 

sulphate, crystallography of, 

Teaks., 684 

■ freezing points of solutions 

of, Teaks., 311. 

melting points «xf, ii, 6. 
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Potassium sulpliate, optical properties 
of, Teaks., 606. 

thiocyanate, presence of, in the 

stoxniich, ii, 148. 

titanomolybdate, ii, 06. 

tribromide, existence of, ii, 222. 

triiodide, dissociation of, in aque- 
ous solution, ii, 271. 

Potassium-astrachanite, ii, 92. 

Potatoes, process for the full analysis of, 
ii. 127. 

Potential, chemical, of metals, ii, 4. 

difference between a metoL and a 

solution, ii, 305. 

of hydrogen and some metals, 

ii, 373. 

Powellite from South Hecla Mine, 
Michigan, ii, 240. 

Precipitation, fractional, it, 31i8. 

Prehnitene, action of sulphuryl chloride 
on, i, 133. 

Preserves, green, detection of copper 
phyllocyanate in, ii, 170. 

Pressure, infiuenoe of, on chemical re- 
actions, ii, 86. 

influence of, on the combination of 

hydrogen and selenium, ii, 447. 

influence of, on the conductivity of 

electrolytes, ii, 438. 

iufluence of, on the properties of 

solutions, ii, 410. 

Pressures, apparatus for regulating 
diminished, ii. 379. 

critical, in homologous series of 

cai'hon compounds, ii, 82. 

of saturated vapours, ii, 269. 

Propane, oxidation of, in presence of 
palladium asbestos, ii, 294 
— ratio of the specific heats of, ii, 38. 
Propane-1 : 2-diphenyl-3-methylphenyl- 
hydrazone, i, 184. 

Propanes, chloro-, chlorination of, i, 1. 
Propanetriphenylhydrazone, i, 184 
Propanilide, a-ohlor-, i, 495. 
Propanondi-j»-chlorophenylliydrazone, 
i, 184 

Propanondiphenylhydrazone, i, 184. 
Propanondi-j7-tolylhydrazone, i, 184. 
Propenyl compounds, conversion of allyl 
compounds into, i, 75. 
Propenylphenyleneamidine, i, 628. 
jS-Propenyltrimethylammonium brom- 
ide, i, 271. 

Propiocatechone, a-chloro-, i, 74. 
Propionaldoxime, action c^^hosphorus 
trichloride on. Teaks., 226. 

action of phosphorus pentachloride 

on the isomeric forms of. Teaks., 
224 

isomeric forms of. Teaks., 221. 

Propionio acid, affinity constants oi 
sidphur derividiTas of, i, 825. 



(520 


INDEX OH* SUBJECTS. 


Propionic acid, a-bromo-, magnetic rota- 
tion of, Trans , 410, 429. 

diamido-, derivatiTcs of, 

i, 439. 

jS-dibromo-, i, 318. 

boat of combustion of, i, 225. 

— — magnetic rotation of, Tba^s., 
403, 421. 

— nitroBO-, i, 114, 

oxidation of, i, 491. 

i^ropionyl-derivatives of ethylic mucate, 

i, 404. 

Propionyl-ny-diketohydrindene, i, 195. 
Propionylfonno-^-toliiidide, i, 496. 
Propionyl-jp-tohiidide, i, 514. 

obloro- and di-<*liloro-, i, 495, 

Propiopiperone, i, 51. 

Propyl methyl ketone, amido-, i, 335. 
Propylacctamide, i, 567. 
Propylaldehydine, i, 023. 

Propylamine, deri\a1ive8 of, i, 507, 

sulpbur derivatives of, i, 667. 

thio-, i, 668. 

Propylanibamido, i3- and 7-bromo-, 
i, 620. 

Propylcupreine, physiological action of, 
li, 425. 

Propylene, behaviour of Tvith sulphuric 
acid, i, 893. 

— isomorides of, and their sulphates, 
i, 898. 

— - oxidation of, in presence of pal- 
ladium-asbestos, ii, 294.^ 

— thermochemistry of, i, 433. 
Propylenic bromide, action of, on tri- 

metliylamine, i, 271. 
Propylethylacetio acid, bromo-, Trans., 

Propylgluooside, i, 563. ^ 

Propylguaioool picrate, i, 120. 

Propylic anisate, )8- and 7-anudo-, 
i, 620. 

butanetetraearboxylate, i, 363. 

— - chloride, ratio of the specific heats 
of, ii, 38. 

ethylic ether, ddoro-, i, 168. 

nicotinate, i, 472. 

phonyUo ether, 7-bromo-, i, 119. 

picohnate, i, 472. 

■ . qulnolinabe, i, 472. 

salts of normal fatty acids, boiling 

points of, Trans., 726. 

— — — . — velocity of hydrolysis of cer- 

tain, ii, 275. 

Propylidencacetio acid, i, 115. 
Propylmalonic acid, heat of combustion 
of, i, 225. . 

;propylpiperidine, w-amido-, 1 , 568. 
^Propyl piperid®^^» 2<*>-amido-, i, 385. 
Piiopylpropylidenamine, i, 667. 
D^pylsulphone, diamido-, salts of, 
i, 568. 


Propylsulphonediphthalamic acid, 

Propylsulphoxide, diamido-, i, 568. 
Protagon, ii, 325. 

Proteld, circulaling, ii, 67. 

influence of decomposition of, on* 

the output of neutral sulphur, 11, 360. 
metabolism, ii, 324. 

— nutrition, influence of, on protcid 
metabolism in animal cells, ii, 58. 

putrefaction of, in tho intestine, 

ii, 392. 

Proteid-matter, active, non-organisod, 
ii, 109. 

glucoside constitution of, 

i, 156. 

Prof eld-poor nutrition, ii, 67. 

Protelds, decomposition of, by alkali 
hydroxides, ii, 871. 

estimation of, in cow^s and human. 

milk, ii, 107. 

— — estimation of, in milk and its pro- 
ducts, li, 76. 

of egg-white, i, 480. 

of red marrow, ii, 465. 

of milk, ii, 23. 

of spleen and thyroid, ii, 246. 

oxidation of, by potassium per- 
manganate, i, 479. 

vegetable, i, 631. 

nmido-acids obtained by tlie 

breaking down of, i, 561. 

constitution of, i, 214. 

Protein, cxystalloids of, ii, ^6. 
Proteolysis of crystallised globulin, 

ii, 402. 

Proteoljtic action of bromelin, ii, 63. 
Protocatcchuio aldehyde, i, 79. 
Protokosin, i, 424. 

Protoxoa, secretion of acid by, ii, 856. 
JP;teudec1ds porj^hyriaeua, -venom of, 
ii, 61. 

Psondobutylenic bromide, action of, on 
trimcthylamine, i, 271. 
Pseudocinchonino and its salts, i, 152. 
Pseudoconhydrine, active, non-identity 
of a-ethylpipervlalkino with, i, 471- 

isomeric modifications of, i, 478- 

Pseudocumene, action of sulphury! 
chloride on, i, 133. 

^-diamido-, i, 406. 

_p-diamidochloro-, i, 406* 

dinitro-, i, 406. 

dinitrochloro-, i, 406. 

— iodoso-, i, 503. 

iodoxy-, i, 508. 

Pseudocumoquinhydrone, chloro-, 

i, 406. 

Pseudooumoquinol, i, 406. 

chloro-, i, 406. 

Pseudocumoquinone, i, 406^ 

chloro-, i, 406. 
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Pseiidocumoqumoneoximo, i, 406. 
Pscuflocmnylic iodochloride, i, 303. i 
Peeudoionone, i, 82. 
PseudoiononopUenjlhydrazone, i, 82. 
Pseudouavceino, i, 58, 59, 

Pseudonueleins, i, Sll. 

Pseudopelletierine, i. 134. 

Pseudosolution and solution, Prog., 
1894, 166, 167. 

Pseudouric acid, imido-, i, 9. 

Ptomaine from damaged cheese, i, 309. 

from urine in a case of cancer, 

i, 559. 

Pulegonoximo and the ketone derived 
therefrom, i, 46. 

Pumpkin-seed cake, ii, 166. 
Purpureorhodium salts, ii, 51. 
Purpurin-iS-carbosylio acids, Teasts., 
848. 

Putrefaction of proteld in the intestine, 
li, 392. I 

P^^conine, composition and properties | 
of, Teaks., 180. j 

salts of, Teaks., 180. 

Pyraconitine, Teaks., 177. 

hjdrdysia of, T^ks., 179. 

B^ts of, Teaks., 178. 

P^^raz^e, i, S46. 

Pyrazines, i, 884. 

P^^razole, i, 643. 

constitTition and tautoxneiism of, 

i, 643. 

3 : 5-diamido-, i, 273. 

3-Pyrazolecarboxylic acid, i, 645. 
S-I^razolecarboxylic acid, i, 345. 
Pjrazolo-derivatiTes, i, 302, 345, 473. 

3 : 5-Pyrazoledicarboxylio acid, i, 644. 
Pyrazolidone, i, 146. 

Pyrazolines, conversion of ketazineB 
into, i, 8^. 

Pyrazolone and isopyrazolone, i, 622. 

from iS-aldoximeacetio acid, i, 885, 

reactions of, i, 349. 

Pyrazolones from dehydracetic and 
coumalinic acids, i, 850. 

from phenylpropiolic acid, and 

their azo-dmvatives, i, 348. 

nomenclature of, i, 850, 

Pyridine, additive compoand of, with 
chloracetone, i, 649. 

a-amido-, conversion of derivatives 

of picolinic acid into, i, 426. 

2-amidO“derivatives of, i, 881, 

Anderson’s reaction for, i, 661, 

compounds of, with metallic per- 
manganates, i, 548. 

p^siolo^cal action of^ ii, 467- 

platinosochloride, i, 652. 

synthesis of derivatives of, from 

aldehydes and benzoylpiperidine, 
i, 649. 

Pyisdineaoetocatechol, i, 235. 

YOL. XiXYI, ii. 


Pyiidinecarbosylio acid, amido-, i, 301. 
acids, ethereol salts and amides of, 

i, 472. 

Pyridine-donvotivos, estimation of nitro- 
gen in, ii, 258. 

Pyridine-series, i, 381, 424. 
Pyridylphenylthiocarbamide, i, 381. 
Pyrites, estimation of sulphur in, 

ii, 397. 

Pyrogallol, poisoning hy, and its detec- 
tion, zi, 827. 

reaction of, with sugars, i, 398. 

Pyrogallolglycoisoqumolino, ^ 519. 
Pyrogallolglycotetrahydroquinoline, 

Pyrogallol^ycotetrahydi’oqttinoline- 
sulphonic acid, i, 519. 
Pyrogallolglycothiocyanate, i, 506- 
Pyrogallylphthalide, i, 601. 
<2-Pyroglutamic acid, i, 498. 
2-Pyroglutamio acid, i, 498. 
Pyroglutamio acids, i, 498. 
^-Pyro^ntaanide, i, ^8. 

Pyrolusite, ii, 19. 

Pyromucio acid and its salts, refraction 
constants of, ii, 302. 

Pyrope, chemical composition of, 
ii, 285. 

Pyrophosphates, action of sulphur and 
of the halogens on, ii, 850. ^ 
Pyrophosphorio acid, volatility of, 
ii, 42. 

Pyrotritartario acid, constitution of, 
ii, 434. 

"ByrrhocorU extents, red pigment of, 
i,543. 

Pyrroline, conversion of, into indole, 
i,259. 

Pyrroline-derivatives, formation of, from 
aconitic acid, Teaks., 9. 

Pyruvic acid, action of aniline on, 
i, 509. 

action of diazobenzene on, 

i,183. 

action of iS-naphthylamine 

and aldehydes on, i, 261. 

* coxistitution of, ii, 483. 

formation of, by the action of 

light on tartaric acid, i, 274, 402. 
Pyruvic anilide, i, 495. 

a-naphthalido, i, 496. 

jp-toluidide, i, 495. 

Pyruvo-jp-toluidide, i, 408. 


Q. 

Quartz, action of potassium (yanlde on, 
ii, 417, 

Quercitnn and allied compounds, 
i,299. 

Quicklime, inertness of, Teaks., 1. 

46 
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Quiosldine, •y-ainido-, i, 474. 

condonsation products of, o- and 

^-hydroTcybenzaldohyde witli, i, 653. 
Quinazolines, synthesis of, i, 210. 

thio-, conversion of thiocoumazone 

into, i, 476. 

Quinazoline-series, isomerism m the, 

i, 186. 

■Quinhydroketopyridine, reduction of, 

Tbaits., 828. 

^uinio acid, alkylhalolds of, i, 528. 
Quinidine diethiodide, i, 391* 

H^uinine and its homologues, physio- 
logical and therapeutic effects of, 

ii, 424. 

diethiodide, i, 391. 

etHodide, i, 391. 

hydriodide, i, 391. 

— fluorescence of, u, 338.^ 

hydriodide, iodoethyl, i, 391. 

- ixxicroohemical examination of, 
ii, 491. 

sulphate, basic, i, 223. 

thermochemistry of, i, 223. ^ 

Quinitol, cU- and iraM^-modifications of, 
i, 174. 

iodohydrin, i, 175. 

— — phonylurethane, i, 175. 

^uinol, chloracetate, i, 74. 

— — condensation of, "with halogenated 
fatty acids, i, 505. _ 

— — diamidoimido-, i, 20. 

Quinol from jS-bromocarmin, i, 95. 
Quinoldichlorophosphine, i, 588. 
Quittoldioxyohlorophosphine, i, 588. 
Quinolinainio acid, i, 801. 

Quinoline, 4-amido-, i, 618. 

1 . S-amidobromO", i, 473. 

1 s 2-amidoohloro-, i, 53. 

1 : 3-amidoobloro-, i, 388. 

1 : 4-amidoohloro-, ^ 53. 

4 : 3-amidochloro-, i, 383. 

1:2; 4-amidodibromo-, i, 653. 

S'-bromo-, i, 617. 

4'-bromo-, i, 617. 

3' ! 4'-bromamido-, i, 618- 

4' ; 4-bromoohloro-, i, 382. 

2-ohloro-, and its derivativess, 

i, 52. 

- 3-ohloro-, i, 382. 

4-ehloro-, and its derivatives, 

,63. 

2 :4-dibromo-, and its derivatives, 

i,653. 

S' ; 4'-dibromo-. i, 617- 

1 : 2-dicliloro-, i, 68. 

4 : S-diohloro-, i, 883. 

■ . - ethiodide, 3-bromo-, i, 473. 

ethoobloride, 3-bromo-, i, 473. 

metbiodido, 3-bromo-, i, 478. 

methoobloz^, S-bromo-, i, 473. 

1 : S-nitrobromo-, i, 473. 


of 


Quinoline, 1 : 4-nitrobromo-, i, 64. 

4 : 3-nitrobromo-, and its deriva- 
tives, i, 473. 

1 : 2-nitrochloro-, i, 52. 

1 : 3-nitrochloro-, i, 383. 

1 : 4-nitrocliloro-, i, 53. 

4 : 2-nitrochloro-, i, 53. 

4 : S-nitroohloro-, i, 883. 

1:2; 4-nitrodibromo-, i, 663. 

— preparation of, i, 473. 

synthesis of, i, 552. 

synthesis of derivatives of, i, 269. 

2:3:4: 4'-tetrabromo-, i, 478. 

1:2: 4-tribromo-, i, 553. 

2:4: 4'-tribromo-, i, 653. 

3:4: 4'-tribromo-, i, 473. 

Quinolineaoetocatechol, i, 235. 
Quinolineacetopyrogollol, i, 236. 
Quinoline-denvatives, estimation 
nitrogen in, ii, 268. 

synthesis of, i, 427- 

Quinolmes, conversion of indoles into, 
i,96. 

reduced, oxidation of, i, 801. 

Qumohne-l-sulphonic acid, 3-bromo-, 
i, 473. 

2-ebloro-, i, 58. 

3-cliloro-, X, 383. 

— — 4-ohloro-, i, 54.^ 
Quinoline-4-8ulphonic acid, 8-bromo- 
i, 474. 

— 8-chloro-, i, 883. 

Quinolinic acid, hychx>gen copper salt of, 
i, 259. 

diamide, i, 801, 472. 

Quinohnimide, i, 472. 

9»-diiodo-, 1 , 19. 

refraction constants of, ii, 301. 

triamido-, i, 20. 

Qxunonebenzoyloxime, derivatives of, 
i, 26, 186. 

Quinonebenzyloximo, i, 23. 
Quinono-dematives, conversion of ortho- 
into para- and of para- into ortho-, 
Teanb., 76, 321, 717. 

Quinonedi-w-nitranilide, Pboo., 1893, 
216 ;i, 610. 

Quinonedi-p-nxtrotoluidide, 

1803,216. 

Quinonedi-jp-toluidide, i, 510. 
Quinone-w-homofluorindene, 

1808,216; i, 610. 

Quinonemethoxme, i, 26, 185. 
Qumonemethoximes, ohloro-, i, 25, 461. 
Quinone-«»-nitramlide, Peoo., 1803, 
236; i, 610. 

Quinoue-p-nitrotoluidide, Peoo., 1883, 
216. , 
Quinoneoxime, 9»-chloro-, benzoyl ethers 
of, i, 26, 460. _ . 

- — . '■ of derivatives oi, 

i, 26, 185. 


Peoo., 


Peoo., 
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Quinoneoxime, w-cMoro-, possible ste- 
reoisomerism of etbers of, i, 460. 

dibromo-, i, 26. 

ethers of, i, 26, 185. 

Quinones, action of bleaohing powder 
and hypochlorous acid on, i, 289. 

interaction of, with m-nitranUine 

and nitro-;p-toluidine, Pboo., 1898, 
215. 

^•Quinones, chlorinated, preparation of, 
i, 234. 

Quinovite, i, 4. 

Quinovose, i, 4. 

Quinoxalinedioarbozylio acid, i, 624. 

Quinoxahnes, hydrogenised, i, 624. 


B. 

Babbits, respiratory exchange in, 
^ ii, 144. 

Madix ipeea,nianha^ estimation of eme- 
tine m, ii, 263. 

Baffinose in wheat germs, ii, 165. 

Bape cshe, amount of ethereal thio- 
oorhimides obtained from, ii, 65. 

oil, composition of, i, 116. 

Bate of crystallisation of superfosed 
liquids, ii, 84. 

Keaotion, velocity of. See Velocity of 
reaction. 

^Reactions, endothermic, efEeoted by 
mechanical force, ii, 275, 444 
Reduction by means of sodium and 
alcohol, i, 174. 

Befraction, atomic, of the elements, 
ii, 415. 

constant and critical cofficient, re- 
lations between, ii, 178. 

constants of carbonyl compounds, 

ii,301. 

of fm^fuiylic alcohol and py- 

lomucio acid and its salts, ii, 802. 

of organo-metallio com- 
pounds, ii, 415. 

of oxygen, sulphur, and nitro- 
gen, in heterocyclic nuclei, ^ 302. 

— critical index of, determination of 
critical temperatures by means of, 
ii, 339. 

molecular, ii, 266. 

of ketonic and enolio com- 
pounds, ii, 483. 

Befractive indices, composition of saline 
solutions deduced from their, ii, 182. 

of liquid nitn^en and of air, 

ii,37. 

power and rotatory power of com- 
pounds, relations between, ii, 174- 

of aromatic bases, abnormal 

increase of, ii, 2. 
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Be&aciiTe powers of 'broinethyleue and 
a-bromisopropylene, ii, 1. 

or some organic phosphorus 

compounds, u, 221. 

Befractometrio researches, ii, 173. 
Besaoetophenone, i, 521. 

Besin, embanum, i, 423. 

of jalap, i, 540. 

Besins, formation of, in plants, ii, 361. 

new method of analysing, ii, 370. 

Besistance determinations in electro- 
lytes, electrodes for, ii, 222. 
Besorcinol, bromo-, i, 178. 

compounds of, with the sugars, 

i, 397. 

condensation of, with ohloracetic 

acid, i, 505. 

condensation products of mono- 
basic acids with, i, 120. 
Besoroinol-o-azobenzylio alcohol, i, 369. 
Besoromoldicblorophosphine, i, 587. 
Besorcinoldioxyohlorophosplime, 

i, 688. 

i3-BeBorcylio acid, electrical conductivity 
of, ii, 375. 

Besorcylphthalide, i, 601. 

Bfsspiration and feeding, ii, 891. 

— apparatus, ii, 428. 

effect of carbonic anhydride on, 

ii, 144. 

in a dog, after extirpation of the 

pancreas, ii, 423. 

— in cases of diabetes mellUus, 
ii,428. 

in man, ii, 423. 

Bespiratory exchange, effect of inani- 
tion and various (Sets on, ii, 102. 

in cold blooded animals, 

ii,461. 

in fro^ ii, 461. 

in rabbits, ii, 144. 

in shivering, ii, 67, 

a-Bhamnohexonio aci(i and its deriva- 
tires, i, 220. 

jS'Bhamnohexonic acid and its deriva- 
tives, i, 220. 

Bhamnohexonio acids, configuration of, 

i, 219. 

^-Bhamnohexonic lactone, i, 220. 
JEthanmose, alcoholic solutions of, 

ii, 227- 

behaviour of, towards pure yeast 

cultures, i, 487. 

oonfigmfation of, i, 218. 

influence of sodium and ammo- 
nium molybdates on the rotatory 
power of, ii, 436. 
Bhamnose-ethylmercaptal, i, 270. 
Bhodarsenian, ii, 240. 

Bhodinol from oil of pelargonium, 
i, 141, 253. 

nature of, i, 263. 

46—2 
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Bhodinm clilorido, action of hydrogen 
on, ii, 295. 

UUiodinm-ba^^es, ii, 60. 

Hhodnsite, ii, 4U1. 

Bico meal, cligc«?tibiUty of, ii, 389. 
Bicinolaidic acid, i, 492. 

hydrazido, i, 492. 

Bicinoloic acid, i, 492. 

BicinosteaTolio aoid, i, 493. 

Migor moriia^ effect of oxalates on tlio 
oconrronce of, ii, 464. 

Boot crops, process for the f idl analj sis 
of, ii, 127. 

sap, experiments on the acidity of, 

Tbaks., 127. 

Bosanilines, constitution of, i, 197, 467. 
Bose oil, i, 253. 

Brosin oil, estimation of, in mineral oils, 
ii, 402. 

Botation, influence of the solvent on 

i, 99. 

molecular of ethereal salts ot dx- 

acetylglycenc acid, Tsaxs., 755. 

optical, ii, 77. 

— and electrolytic dissociation, 

ii, 78. 

specific of disbolved substances, 

ii, 337. 

Botatory polarisation, molecular, 
u, 177. 

power and refractive power of a 

compound, relation between, ii, 174. 
change of sign of, ii, 435, 

— influence of organic solvents 

on, i, 68. 

— of amorphous substances, 

ii, 2. 

of camphor and the molecular 

weight of certam solvents, relation 
between, i, 613. 

of cinclionidino and its salts, 

i, 99. 

— of coniino and its salts, i, 262. 

_ _ of ar-coniino, ii, 337. 

of metallic tartrates, i, 229. 

of methylpropylcarbinol and 

allied compounds, ii, 77. 

of optically active com- 
pounds, influence of posiUon-iao- 
mezism on, ii, 405. 

of organic liquids, effect of 

temperatTire on, Tsaz^s., 760. 

of rhamnose, influence of 

sodium and ammonium hydrogen 
molybdates on, U, 435. 

of solutions of certain optic- 
ally active substances, cause odf the 
varxatiou of, ii, 2. 

variation of, under fhe in- 
fluence of temperature, ii, 804, 436. 
BoMierm, i, 801. 

I BowlandBe, ii, 19. 


Bubazonic acids, i, 349. 

Buberythrie acid, bonzoyl-derualivos 
of, TjRANb., 186. 

Bubiodin, constitution of, Teaks,, 182, 
Bubidium alums, li, 352. 

antimony haloids, ii, 52, 

borofluorido, ii, 352. 

ctcaium and potQ‘'rtuiTi sulphates, 

comi>arativo oiystallography of, 
Teaks., 628. 

comparative opti- 
cal characters of, Teaks,, 697. 

— — volume relations 

of, Teaks., G49. 

chlorate and perehlorato, ii, 352. 

chromous sulphate, ii, 362. 

coboltinitrile, li, 352. 

ferrous sulphate, ii, 362. 

— iodates, ii, 852. 

iodide, ii, 852. 

iodotetracliloride, ii, 352. 

mercuriiodide, U, 852. 

ruthemuiu nitrosoohlorido, ii, 385.. 

salts, ii, 861. 

sulphate, crystallography of, 

Teaks., 638. 

optical properties of, Teaks., 

680. 

— sulphates, li, 362. 

Buniduite, u, 457. 

Buthenium chloride, ewtion of hydi'ogcn 
and other gases on, ii. 295. 

- mtrosochloride, ii, 386. 

double salts of, ii, 3S6. 

potassium nitrites and tho action 

of heat on them, ii, 239. 

sodium nitrites and tho action Cf 

heat on them, ii, 239. 

Bye bran, digestibility of, li, 389. 

digestibility and nutritive value of. 

ii, 209. 

ergot of, 1 , 630. 


S. 

Saccharic acid, oxidation of, with potas- 
sium pemumgaiiato, i, 230. 

Saccharnneter degrees, relation of, to 
angular degrees, ii, 4f^. 

“ SaeSharin,” deteotiou of, in wines and 
beers, ii, 127. 

——test for, in presence of salicylic 
acid, ii, 164. 

SaccAarwn$fees, behaviour of pure 
varieties of, towards sugars, i, ^7. 

Saccharose, estimation ot, in ndxtures- 
of maltose, isomaltose, dextrin, and 
in worts, ii, 123. 

— — See sugar, cane-. 

Safety funnel, li, 281, 
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Siaffranine from diethoxyplienylnapli- 
tliostilbazonium. oliloride, i, 007. 
fcJafrole, actiou of nitrosyl cHoride on, 
Tbans., 333. 

conTersion of, into isosafrole, 

i, 75. 

nitrosites of, i, 75. 

Salicin, hydrolysis of, i, 564. 
Salicylaldehyde, condensation of, with 
jO-fiydroxy-a-naphfchaquinone, Tb \irs., 
8o. 

jS-trithio-, i, 128. 

Salicylaldehydephenylhydrazone, i, 584. 

^*polymeride of, i, 585. 

Salicylaldoxiine, i, 27. 
SaUcyletliylenequinoline and its deriva- 
tives, i, 658, 

SoUcylethyltetrahydroquinoline, i, 354. 
Salicybo acid, detection of, in food, 

ii, 299. 

reduction of, i, 87, 24S. 

Salicjlideneallylthioseniioarbazidc, 

i, 303. 

SaUcylidenephenylthiosemioarbaz Ide, 
1,304. 

Sali(^loben*yloiime, i, 27. 

Saline hydrates dissociation of, ii, 343. 
— — solutions. See Solutions. ^ 
Saliretosine and its derivatiTes, i, 451. 
Salivary glands, development of heat in, 

ii, 858. 

Salt formation in alcoholic solutions, 
ii,34l. 

Salts, action of acids on, ii, 83. 

coagulative power of, on orsenious 

sulphide solutions, Pboo., 1894, 166. 

colour of, in solution, ii, 376- 

crystallisation of, from solutions of 

organic dyes, ii, 85. 

dissociation of, in solution, ii, 876. 

dectrical conduotiyity of some, 

ii, 130. 

——electrical conductivily of some, 
dissolved in ethylio and methylic 
alcohols, ii, 339. 

electrolysis and polarisation of 

mixtures of, ii, 406. 

— ethereal, fonnation of, by double 
decomposition, i, 2. 

of aromatic acids, formation. 

of, i, 248. 

of normal fatty acids, boiling 

points of, Tsijrs., 735. 

velocity of hydrolysis of, 

ii, 274. 

— fusibility of mixtures of, ii, 307. 

hydrated, determination of small 

dissoeiation teaoisions of, ii, 270. 

■ hydrolysis of, ii, 378. 

inorganic, mating points of, ii, 6. 

solubility of, m organic sol- 
vents, ii, 4t4. 
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Saits, insoluble aud complex, electro- 
motive forces of, ii, 4. 

isomorphous, connection between 

the atomic weiglit of contained metals 
and the crysttdlographicol characters 
of, Tbans., 628. 

fusibility of mixtures of, 

ii, 179, 228. 

magnetic rotation of, in different 

solvents, ii, 77. 

metallie, influence of, on lactic fer- 
mentation, ii, 63. 

I mutual solubility of, ii, 272. 

i solid, viscous flow of, Pboc., 1894, 

I 186. 

solubility of, in carbon bisulphide, 

ii, 316. 

volatilisation of, during evapora- 
tion, Tbaks., 445. 

Samarskite, separation of the oxides in, 
ii, 47. 

Sand, detection and approximate estima- 
tion of, in food stuffs, meal, &c., 
ii, 163. 

a>Santogend£Laotone, distillation of, i, 51. 
Santonio acid and its derivatives, 

i, 204. 

oxidation of, i, 204. 

Santonin, i, 51. 

constitution of, i, 143, 256. 

— distillation of, i, 61. 

isomerides of, i, 205. 

Santonone, i, 51, 143. 

Santonous acid, constitution of, i, 52. 

isomerides of, i, 305. 

Baponins, presence of, in plants, 
li, 290. 

Sarcolactic acid in pathological urines, 

ii, 393. 

Scammony resin, i, 540. 

Scoparin, i, 642. 

action of dilute hydrochloric acid 

on, i, 542. 

action of potash on, i, 642. 

constitution of, i, 543. 

Scopolamine, identity of, with hyosoine, 
i, 153. 

Sea-bottom deposits from the Eastern 
Mediterranean, ii, 102. 

Seal oil, analytical constants of, ii, 490. 
Sebaeamidiue hydrochloride, i, 70. 
Sebacic acid, bromo-derivatives of, 
i, 359. 

synthesis of, Tbabts,, 600. 

anhydride, i, 499. 

Sebacimidoisobucyl ether hydrochloride, 

i, 70, 

Secretion of urine, ii, 69. 

Sedimentation and dye-absorption, 

ii, 349. 

Seedlings, proteolytic ferments in, 
ii,290. 
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Seeds, lecitlim in, ii, 155. 

Selenides, organic, preparation of, 

i, 449. 

Solenium and hydrogen, combination of, 
in a Teasel not nniforaily heated, 
u, 135. 

influence of pressure on the 

combination of, li, 447. 

— and sulphur, mixed crystals of, 

ii, 85. 

compounds, action of, on the ani- 
mal organism, ii, 200. 

Somicarbazide and its salts, i, 165, 
166. 

Semioarbazides, thio-, deriyatives of, 

i, 804. 

Separation of minerals of high specifle 
grayity, ii, 456. 

Sericite from Tetsohen, ii, 460. 
Serpentine from Bray Head, ii, 66. 

from Brewster, New York, 

ii, 242. 

Serpentine-group, ii, 284. 
Serum-globulin, r^ucing substance from, 

i, 352. 

Sesame oil, furfuraldehyde as a test for, 

ii, 126. 

Sesquiiodylamide, ii, 818. 
Sesquiterpenes, i, 638. 

Sewage water, irrigation with, ii, 213. 
Shiyering, respiratory exchange in, 
ii, 67. 

Silica, estimation of, ii, 366. 

estimation of, in blastfurnace slag, 

ii, 399. 

— finely diyided, decomposition of 
solutions by, ii, 184. 

— powdered, changes of temperature 
caused by contact of liquids with, 
ii,267. 

Silicates, decomposition of, by concen- 
trated hydrochloric acid, under pres- 
sure, ii, 264. 

decomposition of, by ferrous and 

manganous oxides, ii, 477. 

— estimation of ferrous iron in, 
ii,482. 

— natural, composition of, ii, 284. 
Siliooohloroform, preparation of, ii, 414. 
Silicomesoxalio and, li, 415. 

Silioon carbide, ii, 42, 43. 

analysis of, ii, 81. 

crystallised, action of the electric 

arc on, ii, 42. 

est^ation of, in iron, ii, 883. 

estimation of, in steel, ii, 162. 

hexaohloride, preparation of, 

ii,414. 

— octoobloride, ii, 416. 

tetrachloride, preparalaon of, 

ii,414t 

gSH^-oxalio acid, ii, 414. 


Silk, constitution of, i, 311. 

Silkworms killed by muscardinc, crys- 
talline substance in, ii, 150. 

Silver, action of mercuric chloride on, 
li, 138. 

— arsenite, ii, 351. 

— atomic weight of, ii, 310. 

auroohloride, ii, 234. 

bromide, solubility of, ii, 7. 

solubility of, in inorganic 

and organic solvents, ii, 418. 

obToride, action of mercurous 

chloride on, in presence of ammonia, 
ii, 94. 

— solubility of, ii, 7. 

solubility of, iu inorganic 

and organic solvents, ii, 418. 

chromate, solubility of, ii, 7- 

cyanide, gelatinous mo^fication 

of, i, 218. 

estimation, electrolytic, of, ii, 481. 

estimation of, in antimony and 

bismuth, ii, 71. 

estimation, volumetric, of, ii, 119. 

— formate, preparation of, i, 12. 

freezing points of solutions of, in 

thallium, Tbans., 38. 

hyponitrite, Psoo., 1898, 210. 

icmde, solubility of, ii, 7. 

— solubility of, in inorganic and 

organic solvents, ii, 418. 

modifications of, ii, 92. 

nitrate, action of hydrogen on, 

ii, 294. 

ammoniactJ, action of hydro- 
gen on, ii, 295. 

solubility of, ii, 443. 

nitride, formation of, ii, 93. 

potential of, ii, 374. 

salts, action of hydrogen on,ii,296. 

action of molybdenum diox- 
ide on, ii, 454. 

■ compounds of ammonia with, 

ii, 880. 

effect of pressure on, ii, 86. 

selenide, spocifio heat and latent 

heat of change of state of, ii, 306. 

solution tension of, ii, 374. 

sulphide, spocifio heat and latent 

heat of change of state of, ii, 805. 
— * sulphostannate from Bolivia, ii, 458. 
Silver-bismuth alloys, cupellation of, 
Tbans., 624. 

— E.M.F. of, in a voltaic 

cell, Tsuirrs., 1084. 

Silver-oadmium, ii, 235. 
Silvor-cadmium-bismnth alloys, freezing 
points of, Tbaits., 78. 
SiJver-oadmium-lead alloys, freezing 
points of, TbuIns., 72, 
Silver-cadmium-thallinm alloys, freez- 
ing points of, Tbaito., 72. 
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Silver-cadmium-tin alloys, freezing 
points of, Tsj&iirs., 67, 71. 

Silver-copper couple, action of strong 
acids on, Pboo., 1894, 84. 

Silver-gold alloys, E.M.F. of, in a vol- 
taic cell, Teaxs., 1035. 

Silver-lead alloys, E.M.F. of, in a vol- 
taic cell, Xbans., 1037. 
Silver-magnesium couple, action of 
strong acids on, Pboo., 1894, 85. 
Silver-zinc, ii, 235. 

Siphon, constant level, ii, 230. 
Sjogrufvite from the Sjo Mine, Sweden, 
ii, 240. 

Skeletons of animals of the same kind 
and age, but of different weight, 
composition of the, ii, 287. 

Slag, basic, adulteration of, ii, 119. 
barium and strontium ana- 
logues of, ii, 317. 

blast furnace, estimation of silica 

in, ii, 399. 

— - — rapid analysis of, ii, 266. 

**Dud Dudley’s,” analysis of, 

ii, 420. 

Sloes, wax and other substances from 
the fruit of, ii, 470. 

Smoking, induence of, on muscular 
work, li, 246. 

Snake venom, effects of, ii, 61. 

Soap, action of water on, i, 439. 

the cleansing action of, i, 440. 

Sodamide, action of ethylemc bromide 
on, Tbaxs., 523. 

— action of ethylic iodide on, Tbaets., 
521. 

action of nitrosyl chloride on, 

Tbaxs., 621. 

action of, on inorganic oxides, 

XBiiKS., 619. 

preparation, properties and com- 
position of, Tbaxs., 604. 
Sowmmonium, action of nitrogen, 
nitrous oxide, and nitric oxide on, 
ii,280. 

Sodium acetate, estimation of, in com- 
plex organic mixtures, ii, 299. 

action of dry air or oxygen on, 

Tbaxs., 441. 

action of nitric oxide on, Tbaxs., 

448. 

action of nitrous oxide on, Tbaxs., 

443. 

action of strong sulphuric acid on, 

Pboo., 1894, 86. 

action of water on, ii, 138. 

and potassium, behaviour of the 

liquid alloy of, in contact with dry 
oxygen gas, ii, 190. 

arsenoBulphates, ii, 315. 

atomic weight of, ii, 311, 

— auroohloride, ii 421. 


Sodium benzenesulphonate periodide, 
i, 293. 

borosalicylate, i, 465. 

bromide, pentahydrate of, ii, 190, 

solubility of, ii, 443. 

— carbonate, freezing points of solu- 
tions of, Teaxs., 811. 

melting point of, ii, 6. 

chloride, freezing points of solu- 
tions of, Tbaxs., 306, 308,809; ii, 228. 

— magnetic rotation of, Tbaxs., 

26. 

melting point of, ii, 6. 

solubility of, ii 443. 

— solutions ot, ii, 228. 

ethoxide, action of nitric oxide on, 

Tbaxs., 944. 

fluoride, toxicity and therapeutic 

use of, ii 60. 

volatiHiy of, ii 380. 

hydrogen hypophosphate, ii 279. 

tartrate, use of, in alkalime- 
try, ii, 261. 

hydroxide, densities of solntions 

of, ii, 308. 

freezing points of solutions 

of, Tbaxs., 310. 

— — hyponitrite, Pboo., 1898, 210. 

— hyposulphite, estimation of, 
ii 479. 

— — influence of contact with another 
metal on the action of strong sulphu- 
ric acid on, Pboo., 1894, 86. 

— • iodide, mdting point of, ii, 6. 

pentahydrate of, ii, 190. 

solubility of, ii 448. 

metaplumbate, ii, 417. 

nitrate, solubility of, ii, 443. 

nitride, formation of, ii, 317. 

non-existence of, Tbaxs., 607- 

nitrite, commercial, analysis of, 

ii 476. 

reduction of, in alkaline solu- 
tion, ii, 18. 

oxidation products of, Tbaxs., 

440. 

oxide, action of ammonia on, 

Tbaxs., 610. 

oximidoBulphonates, Tbaxs., 546. 

preparation of, Tbaxs., 624. 

palladium bromide, ii, 886. 

pentabydrogen diphosphate, 

ii, 188. 

peroxide, action of ammonia on, 

ii, 12. 

behaviour of, towards acids, 

ii, 233. 

behaviour of, towards alco- 
hol, ii 448. 

— — decomposition of, by alu- 

minium, ii 138. 

— — reactions of, ii, 316. 
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Sodium peroxide, use of, in analysis, 
ii, 429. 

— use of, ill water analysis, 

ii, 72. 

peruranate, ii, 316. 

— plionoxide, action of sulpliurous 
anliydride on, i, 36. 

platinum tMoplatinate, ii, 98. 

pyrophospliate, action of snlphur 

and of tke Imogens on, ii, 350. 

salts, aminimum E.M.F. required 

to eleotrolyse, ii, 178. 

separation of potassium from, 

ii, 421. 

silicate, use of, in bleaelung linen, 

ii,189. 

— silicates, influence of time on the 
oonstdtution of solutions of, ii, 133. 

sulphate and carbonate, melting 

points of mixtures of, ii, 179. 

melting point of, ii, C 

thioplatinosate, li, 9S. 

tun^tovanadates, ii, 238. 

vanadate, action of hydrogen 

chloride on, ii, 455. 

Sodium-acetone, i, 66. 

Sodyl hydroxide, ii, 448. 

Soil, bare, and soil grown with wheat, 
composition of winter drainage from, 
ii, 156. 

— production of ammonia in the, by 
microbes, ii, 248. 

Soils, arable, drainage waters from, 
ii, 291. 

determination of the probably 

available mineral plant food in, 
Teaws., 116. 

— irrigation of, ii, 212. 

pentosans in, ii, 292. 

prairie, nitrification of, ii, 116. 

viscosity of, Peoo., 1894, 136. 

Solubilities, oturves of, ii, 8. 

Solubility, diminished, ii, 180. 

— mutual, of salts, ii, 272. 

of a gas, and iho viscosity of its 

solvent, supposed relation between, 
TEiaffS., 782, 

of mixed crystals, ii, 84. 

of normal substances, general law 

of, ii, 272. 

of slightly soluble substances, 

electrolyfoo determination of, ii, 7. 
Solution and pseudo-solution, Proo., 
1894, 166. 167. 

colour of salts in, ii, 376- 

dissociation of ssdts in, ii, 876. 

nature of, 377. 

saline, density of a, and molecular 

weight of a dissolved salt, relatbn 
betweeai, ii, 441. 

^ tihe hydrate theory of, ii, 9, 138. 


Solutions, applications of Eaoult*s law 
at the boiling point of, ii, 227- 

aqueous, dilute, density of, ii, 441. 

of electrolytes, eSect of the 

addition of alcohol on the conducts it} 
of, ii, 439. 

— apeoific gravity of, ii, 408. 

ooncentratod, change of free 

energy on mixing, ii, 444. 

corresponding, ii, 224, 342. 

decomposition of, by contact with 

finely divided substances, ii, 184. 

determination of the reduction of 

freezing point of, ii, 342. 

dilute, freezing points of, ii, 83. 

— results ot measurements of 

the freezing points of, Peoc., 1894, 

101 . 

electrical conductivity of, ii, 330. 

electrical repulsion in, Pboo., 

1894, 167. 

in organic solvents, thermal ex- 
pansion of, ii, 268. 

— " influence of pressure on tlic iiro- 
perties of, ii, 410. 

— non-electrolytic dissociation in, 
ii, 227. 

of fimto concentration, osmotic 

pressure of, ii, 410. 

optically active, ii, 837. 

relations between the depression 

of the freezing point and the osmotic 
pressure of, ii, 343. 

saline, ii, 8. 

composition of, deduced from 

their refractive indices, ii, 132. 

saturated, ii, 273, 442, 

solid, interference of, in oryoscopic 

doterminationB, i, 157. 

— molecular weight in, ii, 274. 

supersaturated, ii, 89. 

— ■ tho theory of osmotic prossui’e in, 
ii, 132. 

thermal expansion and oomiiros&i- 

biUty of, ii, 224. 

viscosity of, ii, 442. 

witJi two and three componenta, 

equilibrium of, ii, 9. 

Solutiou-tonsion of niotals, u, 37i. 
Solvent, influence of, on tlie optical rota- 
tion, i, 68, 99. 

Solvents, densities of saturated vapours 
aud their relation to tlio laws of 
solidification and evaporation of, 
ii, 130. 

influence of, in eryosoopic deter- 

minarions, i 157. 

influence of, on ohemical change, 

i, 376. 

— organic, influence of, on specific 
rotatory power, i, 08- 



INDEX OF SITBJECTS. 




SolviMits, orgaaaie, solubility of inor- 
ganic salts in> ii, 441. 

8op1iora japonim^ yellow coloui'ing 
matter from the flower buds of, 

i, 299. 

fcJophorin, i, 299. 

Horbic acid, nitrosite of, i, 75. 
Sorbitoltriforinacetal, i, 433. 

Sparteine, bases derived from, i, 130, 
Siieciflc gravity bottle, ii, 308. 

— of aqueous solutions, ii, 408. 

of soft fats, apparatus for 

determining, ii, 270. 

Specific heat. See Heat, specific. 
Specific rotation of dissolved substances, 

ii, 387. 

of optically active substances, 

new method ot determining, ii, 174. 
Specific rotatory power, influence of 
organic solvent& on, i, 68. 

powers ot alk^l metallic tar- 
trates, i, 68. 

of sugars, ii, 17(5. 

Spectra, absorption, of ouxwio bromide, 
ii, 304. 

of solutions of cupric bro- 
mide in hydrobromic acid, ii, 373. 

of solutions of the chrom- 

oxalates of the blue series, ii, 129. 

— ^ of tin, lead, arsenic, antimony, and 
bismuth, ii, 303. 

Spectrum, line, of oxygen, ii, 265, 378. 

of sulphur, ii, 484, 

of electrolytic iron, ii, 173. 

of oxygen at high temperatures, 

ii, 837. 

Sperm oil and mineral oil, analysis of 
mixtures of, ii, 218. 

Spe&snrtine, Canadian, ii, 53. 

Sphalerite from York Haven, York Co., 
Pa., ii, 242. 

Spike, oil of, presence of campheno in, 

i, 140. 

Spirit assaying by weight, ii, 163. 
Spleen, prote^Cds of, ii, 246. 

Springs, mineral, at Tfinnisstein, Melle, 
and Levem, ii, 195, 

Stannates, alinli, decomposition of, 
under the influence of carbonic an- 
hydride and of alkali carbonates, 

ii, 18. 

Staimic ammonium chloride, ii, 17. 

hydrogen chloride, ii, 17. 

hthium chloride, ii, 17. 

oxide, behaviour of^ at high tem- 

Xieratures, Tsi,N3., 314. 

compounds of, with arsenious 

anhydride, ii, 361. 

produced by the oxidation of 

tin, ii, 52. 

xiotassium chloride, ii, 17. 

— — godium chloride, ii. 17. 


Staamous arbenite, ii, 351. 

chloride, action of tin on acid 

solutions of, ii, 97. 

refraction constants of, 

ii, 415. 

Starch, constitution of, i, 107. 

desiccation of, i, 161. 

hydrolysis of, i, 107, 161. 

iodide of, i, 63, 353, 398 ; ii, 475, 

resolution of, by the action of 

diastase, i, 6, 107. 

soluble, rotaioiy power of the 

potassium derivative of, ii, 3. 

— transformation of, into sugir by 
the JBaciUus an^hrad\ ii, 62. 

varieties of sugar formed by ani- 
mal fermentb from, ii, 325. 

States, Von der Waals* corresponding, 
ii, 269. 

Btaurolite, composition bf, ii, 142. 
Stearamide, i, 69. 

Stearamidoxime, i, 70. 

Stearic add, heat of combustion of, 
i,225. 

heat of fusion of, ii, 439. 

Stearimidoisobutyl ether hydrochloride, 

i, 69. 

Stearolic acid, constitution of, i, 170. 
Steoroptenc, nature of, i, 254. 

Steel analyses, separation of nickel and 
cobalt in, ii, 256. 

analysia of, ii, 162, 

cementation, ii, 452. 

containing arsenic, estimation of 

phosphorus in, ii, 365. 

containing silicon, estimation of 

phosphonis in, ii, 29. 

estimation of carbon in, ii, 119. 

estimation of chromium in, ii, 35, 

70,217. 

estimation of nickel in,ii, 298, 299, 

estimation of sulphur in, ii, 67, 162. 

estimation of sulphur and silicon 

in, ii, 162, 

molecular changes of carbon and 

iron accompanying the tempering of, 

ii, 420. 

Stereochemistry, ii, 184. 
Stereoisomerism, i, 893. 

Stilbene, action of nitrosyl chloride on, 
Tbans., 327. 

action of nitrous acid on, i. 76. 

Stilbene-o-carboxylio acid, i, (504. 
Stilbite, weathered, from York Haven, 
York Oo., Pa., ii, 242. 

Stomach, estimation of the acidity of, 
ii, 424. 

— — potaasium thiocyanate in the, 
ii,148. 

presence of ammonia in the, and 

its influence m the estimation of hy- 
drochloric add. ii. 21. 
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Sfcrontitim acelylide, i, 314. 

analogues of apatite and laasio slag, 

li, 317. 

— araenite, ii, 351. 

— carbide, i, 314. 

carbonate, solubility of, ii, 7. 

estimation, Tolumetric, of, ii, IGl. 

oxide, bebaviour of, at bigbi tem- 
peratures, Tsass., 314. 

oximidosulphonates, TEAJsra., 665. 

palladium bromide, ii, 386. 

salts, electrical conductivity of, 

ii, 130. 

substitution of, for calcium as 

plant food, ii, 207. 

— substitution of, for calcium in the 
animal organism, ii, 198. 

sulphate, solubility of, ii, 7. 

Strychnine nitrate, i, 262. 

Strychnos seeds, esthnation of the alka- 
loids in, ii, 490. 

“ Suberane,” i, 266. 

Suberene, i, 266. 

Suberic acid, preparation of, i, 172. 

anhydride, i, 490. 

Suberol, i, 160. 

Suberone, i, 160, 266. 

Suberoxizne, i, 160. 

Suberylamine, i, ICO. 

Snbeiylene, i, 266.^ 

Subexylio alcohol, i, 160. 

Sublimation, apparatus for, ii, 134. 
Succinamidedioxime salts, i, 671. 

Suooinio acid, action of acetio ohlorido 
on, in presence of calcium chloride, 

i, 601, 

— caldum salt of, i, 228. 

— tormation of, in alcoholic fer- 

mentation, i, 663. 

. — isolation of, from organisms, 

ii, 465. 

— — production of, by micro- 

organismB, ii, 465. 

— — anhydride, action of othylenodi- 
amine on, i, 491. 

action of o-phenylonediamino 

on, i, S76. 

action of o-tolylenediamiue 

on, i, 876. 

— di-j?-toluidide, chloro-, i, 514. 
Sttocinimide, i, 442. 

SnooinoBuednio acid, action of hydriodio 
add on, i, 67. 

Suocinotropeine, i, 214. 
Succinyldiformylphenylhydiazine, i, 57. 
Sucoinylethylenediamine, i, 491. 
Suacinyltolyl, chloro-, i, 614. 

Sugar, cane-, compound of, vitb iron, 
i, 221. 

decomposition products of, 

i>106. 

detection of, in honey, ii, 164. 


S0BJEOTS. 

Sugar, cane-, estimation of, in mixtures 
of maltose, isomaltose, and in worts, 
ii, 123. 

— formation of, during the ger- 

mination of barley, ii, 64. 

— formation of pectin by the 

action of lime on, ii, 112. 

freezing points of solutions 

of, TbaijIS., 307, 308. 

in seeds of plants, ii, 164. 

— — detection of smaJl ^[uantities of, in 
urine, li, 488. 

estimation, gravimetric, by Fehl- 

ing’s solution, ii, 487. 

— — — estimation of, in blood, ii, 122* 

estimation of, in sweet wines, 

ii,260. 

estimation, volumetrio, of , ^ 334. 

formation of, in the liver, ii, 106. 

from apple pectin, ii, 112. 

influence of, on muscular work, 

ii, 245. 

invert, action of baryta on, i, 269. 

— action of lime and of a lk al i s 

on, i, 4. . * 

dectrolytic estimation of 

copper in determinations of, ii, 2^. 

— influence of, on the precipita- 

tion of lead acetates by sodium car- 
bonate, sulphate, or phosphate, ii, 488. 

— * nutritive value of, li, 463. 

•— of phlorizin, i, 104. 

solutions, solubility of lead salts 

in, ii, 260. 

the varieties of, formed by animal 

ferments from starch and glycogen, 
ii, 826. 

— — — transformation of starch into, by 
the BacifUis anihraois, ii, 62. 

use of methylene-blue for the de- 
tection and estimation of, in urine, 
li, 122. 

Sugar-cane, constituents of the nodes 
and intemodes of the, li, 395. 

wax, ii, 112. 

Sugar-group, osazones and hydrozones 
of, i, 606. 

Sugars, action of ferments and cells on^ 
i,666. 

behaviour of various, towards pure 

yeast cultures, i, 486. 

— compounds of, with amidoguani- 
dine, i, 816. 

compounds of, with iron, i, 221. 

compounds of, witli mercaptans, 

i, 269. 

compounds of, with polyhydric 

phenols, i, 896. 

condensation products of, with 

alcohols, i, 8. 

estimation of, by fermentation, 

ii, 487. 
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Sagars, inyerting action of glycerol on, 
i, 4i86* 

isolation of, from glucosides, 

i, 340. 

mnltirotation of, i, 268. 

specific rotatory powers of, ii, 176. 

Snlphates, action oi ^nminium on, 

ii, 186* 

Sulphazotates, Tbans., 523. 

and oximidosidplionates, identity 

of, Tbaists., 635. 

Sulphide solutions, standard, indicators 
for titrations with, ii, 118. 

Sulphides, conversion of, into oxides in 
analysis, ii, 160. 

organic, preparation of, i, 44»9. 

— soluble, estimation of carbonic an- 
hydride in presence of, ii, 331. 

Sulphinic acids, i, 292. 
o-Sulphobenzoio acid, the strength of, 
i, 183. 

chloride, reduction products of, 

i, 417. 

Sulphooamphylic acid, ^ 47. 
Sulphochromyl hydroxide, ii, 883. 
Sulphohydroxybenzoic add, i, 250. 
Sulphoisopropylfiucoinic acid, i, 47. 
Sulphone^-amidovalerio acid, i, 566. 
SulphonephthaJide, i, 417. 
Sulphonepiperidide, i, 556. 
Snlphonepiperidone, i, 567. 

— - tetrachloro-, i, 556. 

Sulphones, action of hydrogen sulphide 

on, i, 876. 

from benasylio alcohol and benzoic 

acid, i, 132. 

Sulphonic acids, ethereal salts of, i, 01. 
Sulphonic-derivatives, action of hydro- 
gen sulphide on, i, 877. 
Sulpho-p-tolenylaini^nio acid, i, 90. 
Sulphur, action of, on yeast, ii, 62. 

and arsenic in sulphides, estima- 
tion of, ii, 830. 

and selenium, mixed crystals of, 

ii, 85. 

atomic weight of, ii, 276, 811, 

estimation of, in earth nut oil, 

ii, 476. 

— estimation of, in iron, &o., ii, 67, 

estimation of, in pyrites, ii, 897. 

estimation of, in regenerated gas 

purifying material, ii, 214. 

— estimation of, in steel, ii, 67, 162. 

estimation of, in sidphides, ii, 880. 

estimation of total, in urine, 

ii, 476. 

excretion of, ii, 199. 

free, test for, ii, 159. 

fused, variations in the viscosity 

of, ii, 343. 

in human and animal tissues, 

n Rft 


Sulphur in human muscle, ii, 288. 

influence of muscular work on the 

excretion of, ii, 57. 

— line spectrum of, ii, 434. 

neutral, influence of decompo'-ition 

of proteld on the output of, ii, 360. 

reaction of, with pyrophosphates, 

I ii, 330. 

refiraction constants of, in hetero- 
cyclic nuclei, ii, 802. 

— solubilify curves for, ii, 448. 

Sulphur-compoimds which occur in 

aniline bases, colour reactions of. 

i, 672. 

Sulphnr-derivativeB, affinity constants 
of, i, 825. 

Sulphuric acid, combination of, witli 
water, in presence of acetic acid, 

ii, 178. 

— . commercial, estimation of 

nitrous acid in, ii, 898. 

estimation of the strength of, 

ii, 364 

formation of, in the orga- 
nism, ii, 466. 

freezing points of solutions 

of, Tsans., 306, 308, 310, 

molecular weight of liquid, 

170. 

monhydrate, cryoscopy of, 

ii, 228. 

_ — _ polarisation of platinum elec- 
trodes in, ii, 37. 

anhydride and lime, influence of 

moisture on the interaction of,TsAi^8., 
611. 

j Sulphurous acid, detection of, in beer, 
ii, 218. 

anhydride, liquid, specific heat of, 

ii, 489. 

Sxdphuryl chloride and water, velocity 
of reaction with, ii, 412. 

Sulphydric fermentation in the Black 
Sea, ii, 200. 

Sunflower, composition of the seeds and 
etiolated sprouts of, ii, 113, 469. 

Sunflower-cake, ii, 155. 

Superheater for vapours, ii, 231. 

Supersaturated solutions, ii, 39. 

Suprarenal capsules, absence of h^ 
acids, hippuric acid, and benzoic acid 
in the, ii, 28. 

Synthebes by means of zinc chloride, 
i, 113. 


T. 


Talc from Madagascar, ii, 54. 
d-Talitol, i, 396. 
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^/-Talosc, beliaviour of, towards puro 
ycnst oiilturcs, i, 4S7. 

oonficpimtion of, i, 220. 

?-TaIoiiiucic* acid and its dorhativob, 
i, 221. 

Talonuioic acids, configuration of, 

i, 220. 

Tanaootono and its relation to ihuioiio, 
1 , 330 * 

Tannin, Oanaigre-, i, 88. 

estimation ol, ii, 73, 1G9. 

preparation of pure, i, 394 

Tanning materisla, analysis of, ii. 73. 
Tantalio anhydride, behaYiour of, at 
high temperatures, Tkaks., 314. 
TanMum letroxido, ii, 455. 

Tar, aspen, i, 483. 

beech, creosotes from, i, 608, 

675. 

oak, creosotes from, i, 508, 575. 

pine, i, 612. 

Taraspite from Vnlpera, Switzerland, 

ii, 240. 

Tariric acid from the fruit of Ticvamnia 
eamhoita, i, 227. 

— salts of, i; 227. 

Tarragon, ossential oil of, i, 120. 

Tartar emetic and related salts, i, 500, 
Tartaric acid, decomposition of, by sun- 
light, i, 323. 

derivatives of, i, 614. 

— eleotrolysib of the sodium 

salt of, i, 228. 

formation of pyruvic acid by 

the action of light on, i, 274. 

oxidation of, in presence of 

iron, Teaiys., 899. 

di-a-naplithalide, i, 615. 

di-iS-nopht halide, i, 616. 

Tartranilide, i, 514, 

Tartrates, metallic, rotatory power of, 

i, 220. 

solvent action of, on metallic hy- 
droxides, ii, 254 

specific rotatory powers of, ii, 176, 

Tautomerism, ii, 438. 

Tectoebrysin, sodium salt of, i, 93. 
Teeth, amount of fiuorine in the, 

ii, 22, 147, 

mineral matters of, ii, 21. 

Tellurides, organic, preparation of, 

i, 448. 

Tellurium compounds, action of, on the 
animal organism, ii, 200. 

Tellurons acid, physiological action of, 

ii, m 

Temperature, changes of, caused by 
oontaofc of finely powdered silica with 
lipoids, ii, 267. 

^nfiuemse of, on the optical activity 
of orgjucio liquids, Tbans., 760. 


Temperatures, critical, dclcrminntion 
of, by means of the critical in dev of 
retraction, ii, 339. 

— of explosion of mixtures of gasev, 
ii, 11. 

~ transition, determination o(, 
ii, 407. 

Tension-surface of liquids, variation of, 
with the temperature, ii, 179. 
Teraoonic acid, synthesis of, i, 16. 
Terebenthono from oil of vnleriun. 
i, 140. 

Terophthalic acid, 2 ; 6-clilorobromo-, 

1, 18. 

iodo-, i, 181. 

— iodoBO-, i, 181. 

acids, dinitro-, i, 131. 

chloride, preparation of, i, 693. 

A'*^t8)-Terpadiene, i, 253. 

Torpene, ^ra»s-l : 4-dlbromo-, i, 253. 

from menthene, i, 469. 

from oil of lemon grass, i, 401 

Terpeno-derivatives, conversion of, into 
fatty compounds containing t}ie same 
number of carbon atwrns, i, 337. 
Terpoue-liko h;^drocarbous in petro- 
leum, i, 610. 

Terpenes, Teaits , 35. 

aerial oxidation of, Piioo., 1694, 

51. 

and ethereal oils, i, 43. 

Terponc-sories, cistrans-isomeri&m in 
the, i, 92, 422. 

isomerism in the, i, 140. 

— nomenclature of, i, 252. 

orientation m the, i, 45, 92, 

252, 297, 636. 

Torpenol and its deriyatiTos, i, 253, 
299. 

Terpenones of the oarvone gi’oup, 

i, 636. 

Terpenylic acid, constitution of, i, 470. 
Temn, constihiUon of, i, 46, 142. 
c£j-Texpin, i, 93. 
irajw-Tcrpiii, i, 93. 

Terpineol and its derivatives, i, 253. 

constitution of, i, 46, 470. 

methyl ether, i, 46. 

nitrosochloride, i, 44. 

Terpinolone, constitution of, i, 253. 
Tesu, colourmg matter of Uie Indian 
dye stuff, Peoo., 1894, 11. 

Tetanised animals, substance resem- 
blmg Btiyohniae in the muscles of, 

ii, 106. 

Tetrabenzoylamidoethyl-e-amidophe- 
nol, i, 329. 

Tetrabenzoylohloralose, i, 105. 
Tetraoacrboiylic acids from sanfcome 
acid, i, 204. 

Tetaacetylarabinose, i, 104. 
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Tetracetyl-jS-bromocarmin, i, 96. 
Tetraoetylchloralose, i, 105. 
Tetracel^lmticie acid, i, IG. 
Tctracetylparacliloralose, i, 103. 
Tetviioetylxylose, i, lOJ*. 
A®-Totraliyclroanilinc nitrite, i, 410. 
Tetraliydrobenzene, i, 175. 

dibromide, i, 176. 

‘molecular volume and refraction 

constants of, i, 36G. 

nitrosate and nitrosite, i, l7o. 

thermochemistry of, ii, 81. 

Tetrahydrocarreol, i, 14, 45. 
Tetrahydroearvone, i, 44. 
Tetrahydrocarvoneoxime, i, 44. 

bromo-, i, 537. 

Tetrahydrocarvotanacetone, i, 839. 
«-Tetrabydrodiphcnylquinoxuline, 
i, G24. 

jS-Tetrahydrodiphenylquinoxalino, 
i, 624. 

A^-Tetrahydro-a-naphthinolzne, i, 620. 

totrabromo, i, 627- 

jS-Tetrahydronaphthylaamne nitrite, 
i, 410. 

Xetrahydropseudoenmene, i, 254. 
Tetrahydro^uinazoline, i, 148. 

thio-, i, 147. 

Tetrahydroquinoline, oxidation of, 
i,301. 

resolution of, mto its optical iso- 

merides, i, 208. 

TetrahydroquinoJine-l-carboxylic acid, 
i, 302. 

Tetrahydrorosopcinol, chloro-, i, 178, 

dibromo-, i, 178. 

A^-Tetrahydro-p-toluamide, i, 528. 
Tetrahydro-jp-toluic acid, i, 524. 
A^-Tetrahymro-p-toluic acid, i, 523. 
A^-Tetrahydrotoluic odd, i, 525. 

1:2:3; 5-Tetrahydroxybon/eno, i, 49. 
Tetrahydroxybenzophenono, i, 307. 
Tetrahydroxydinaphtol, i, ^8. 
Tetrah^jrdroxydinaphthylcarbinyl 
chloride, i, 468. 

Tetrahyclroxyoctolactono, i, 116. 
Xetralcetohexamcthylene, dibromodi- 
ohloro-, Tofraction constant s of, ii, 801. 

tetrabhloro-, refraction constants 

of, i, 801. 

Tetralcetones, aromatic, i, 288. 
Tetraldehydo, i, 168. 
Tetramethoxy-j^methyloinnamio acids, 
i, 246. 

Tetramethylammoniiuoa bromide, i, 271, 
Tetramethylhrazilin, i, 257, 341. 

crystalline form of, i, 616. 

Tetramethyldiamidobem^ydrol, i, 410. 
TetrazaethyldiamidDdiphenylmdthane, 
nitrile of, z,419. 

Oi^trametbyldiamidodiphenylmethano- 
carboxylic add, i, 419. 


SUBJECTS. 

Tetramethyldiamidodiphenylmethano- 
Bulphonic acid, i, 419. 

Tetramcthylene, bromo-, Teans., 9C1. 

chloro-, Tuans., 908, 904. 

derivatives of, Tkans., 950. 

iodo-, Teans., 901. 

action of quinoline on, 

Teaks., 903. 

Tetrametbylencamine, Teaks , 959. 
Totramethylencearbox} lauiide, Teavs., 
957. 

Tetramethylencearboxjlie acid, cf;8j-tri- 
bromo-, Teaks., 973. 
Tetrametbyl6nedicarboxylamide,TE ijs a., 
584. 

1 : 2-Tetrametbylenedicarbo\ylic acid, 
cis- and iraa^-modifications of, Teaks., 
672. 

ciff-Tetrametbylonedicorboxylio acid, 
Teaks., 582. 

dibromo-, Teaks., 905. 

action of allmlis on, 

Teaks., 969. 

_ _ action of potassium 

iodide on, Teaks,, 978. 

■ " — — action of silver oxide 

on. Teaks., 972. 

fmwff-Tetrametbyienedicarboxylic acid, 
Teaks., 685. 

phenylimido of, Teaks., 384. 

ciVTetrametbylenodicarboxylio an- 
hydride, Teaks., 681. 

dibromo-. Teaks., 968. 

action of dimotbyl- 

anilino on, Teaks., 971- 

action of quinoline on, 

Teaks., 971. 

1 ; 1 ; 2 : 2-Tetrametbylenetotracar- 
boxylic add, Teaks., 680. 
Tetrametbyletbylene nitrosocbloride, 
i, 217. 

Tctrametbylbocmatoxylin, i, 341. 
Tetrametbylic butanetetraoarboxylates, 
stereoisomoric, i, 803. 
Tetrametbyliretol, i, 49. 

sodio-> X, 49. 

1 ; 3 ; 4 ; 6-Tetrametbylpyrazole, i, 643. 
3:4:4: S-Tofa-amotbylpyrazole, i, 5 40. 
Tetrammoniotricupn^nionium 
bromide, i, 113. 
Tetrapbenyldipyrazole, i, 346, 
Totrapropylcarbamide, i, 667. 
Tetmzole-derivativos, constitution of, 
i,68. 

Tetrazotic acid, amido-, oxidation of, 
i, 61. 

Tetretbyliretol, i, 60. 
Tetretbylpblorogludnol, constitution of, 
i 74. 

Thallium, freezing point of alloys in 
Trbiob the solvent is, Teaks., 31. 
bypopboqdiates, ii, 282. 
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ThallixiDi, latent heat of fusion of, 
Teans., 35. 

potential of, ii, 374. 

triiodide, li, 318. 

Thallium-cadmium-silvor alloys, freez- 
ing XDoints of, TBiiiTS., 72. 
Thafeum-gold-cadmiuin alloys, freez- 
ing points of, Teaks., 70. 
Theobromine, estimation of, in cacao, 
ii, 168. 

Thermal changes involved in the forma- 
tion of amido-aoids and nitriles, 
ii, 340. 

expansion and compressibility of 

solutions, ii, 224. 

of solutions in organic sol- 
vents, ii, 268. 

properties of a mixture of car- 
bonic anhydride and nitrogen, ii, 38. 
Thermochemical changes in the secon- 
dary cell, li, 437. » 

Thermochemistry of ethylenediamino, 

i, 222. 

of mixtnres of amines and acids, 

ii, 6. 

>— of nitromethane and nitroethane, 

i, .168. 

of orcinol, i, 280. 

— of orcinol and its sodium deriya- 
tives, if 286. 

— of phenylhydiazine, i, 682. 
of platinic iodide, ii, 466. 

of quinine, i, 223. 

— • of some polyatomic bases, i, 222. 

of the benzene hydrides, ii, 81. 

See also heat. 

Thermodynamical derivation of the law 
of Tan der Waals, ii, 407. 
Thermoelectric height of antimony- 
bismuth alloys, ii, 436. 
Thermoelements, elwtromotive force of, 

ii, 78. 

Thermometer for high temperatures, 
ii, 186. 

mercurial, use of, in calorimetry 

for dinioal purposes, il, 143. 
Thiazoles, reduction and condensation of, 
i,883. 

Thiazolines of the anisic acid series, 
i,619. 

Thienyl phenyl hetone, i, 16. 

dibromo-, and its deri- 
vatives, i, 16. 

Thiobiazolone, derivatives of, i, 97. 

— hydrosulpbide, i, 626* 
Thiocarbamide, condensation of |6-di- 
ketones with, i, 111- 
Thiocarbamides, i, 11, 69. 

action of acids and anhydrides on, 

i,76. 

action of carbonyl chloride on, 

L97. 


Thiocarbomides, action of halogenatid 
ketones on, i, 209. 

Thiocarbimidos, ethereal, obtained from 
rape cake, ii, 65. 

Thiooarbonio acid, Itydrazidos of, i, 166. 
Thiocarbony] chloride, polymeric, ii, 15. 
Thionaphlhon, i, 92. 

Thionyi chloride, action of, on organic 
compounds, i, 594. 
Thionyl-\/^-diphenyloapbazine, i, 66. 
Thionyl-i»-diphenylthiocarbazone, i, 66. 
m-Thionylhyurazonebenzoio acid, i, 597. 
o-Tlnonylliydrazonebenzoio acid, i, 697. 
jo-Thionylhydrazouobenzoio acid, i, 697. 
Thionylphenylhydrazone, broino- and 
bromonitro-deriTatives of, i, 696, 
697. 

jp-ohloro-j i, 696. 

mtro-derivatives of, i, 596. 

Thiophen, chloro-, aotiou of solphuric 
acid on, i, 117. 

— formation of dithienyl-derivatives 
from, i, 117. 

— sulphonation of, i, 276. 
Thiophen-gpoup, i, 16. 
Thiophensulphomo acid, chloro-, i, 117. 
Thiopiatmum salts, new, li, 98. 
Thiosemicarbazide, derivatives of, i, 76, 

804. 

Thiourethanes, aromatic, oxidation pro- 
ducts of, i, 29. 

Thorium compounds, ii, 62. 

— oxide, compounds of, with phos- 
phoric and vanadio acids, ii, 283. 

purification of, ii, 288, 283. 

oxysulpliide, ii, 238. 

separation of, from the rare earths 

of the cerium and yttrium groups by 
means of potassium nitzide, ii, 256. 

sulphur compounds of, ii, 238. 

ocoidenialis, yellow colouring 
n^ter from the leaves of, i, 299. 
Thujin, i, 299. 

Thujoneoxime and its isomeride, i, 46. 

nitrile from, i, 46. 

Thymic acid, i, 156. 

Thymin, a decomposition product of 
nucleic adds, i, 156. 

Thymol, jp-amido-, i, 637. 

jp-bromo-, preparation of, i, 19. 

Thymoqumono-o-methylphenazine, 
ihbOO., 1898, 216 ; i, 610. 
Thymoquinonedi-o-nitranilide, Tboo., 
1898, 216; i, 610. 
TJ^moquinonedi-p-nitrotoluidide, 

Peoo , 1898, 216. 
Thymoquinonephenazine, i, 610. 

Thymyl phosphate, tribromo-, i, 17. 
Thyroid, protelds of, ii, 246. 

Tin, action of nitric acid on, ii, 298. 

— action of, on acid solutions of 
staimous chloride, ii, 97. 
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Tin, detection of, ii, 482. 

direct oxidation of, ii, 52, 

■ estimation, colorimetric, of minute 

quantities of, ii, 481. 

estimation, electrolytic, of, ii, 481. 

ores, assay of, ii, ^0. 

• phosplior-, analysis of, ii, 217. 

potential of, ii, 374. 

separation of antimony from, 

ii, 488. 

' separation of arsenic and antimony 

from, ii, 430. 

solidification of dilute solutions of 

antimony in, ii, 97. 

spectrum of, ii, 303. 

See also Stannic and Stannous. 

Tin-aluminium-cadmium alloys, ii, 420. 
Tin-aluminium-gold alloys, freezmg 
points of, Tbans., 74. 

Tin-antimo^ alloys, E.M.F. of, in a vol- 
taic cell, Tbans., 1086. 

Tin-bismutb. alloys, E.14.F. of, in a 
voltaic coll, Tbavb., 1084. 
Tm-oadznium-silver alloys, freezing 
points of, TJBiJffS., 71. 

Tin-gold aUoys, E.M.F. of, in a voltaic 
oeU, TBAjiTB., 1037. 

Tin-lead alloys, changes occurring 
during the remelting of, ii, 881. 
Tintetramethyl, refraction constants of, 
ii, 415. 

Tintetrethyl, refraction constants of, 
ii, 415. 

Titanic acid, finely divided, decomposi- 
tion of solutions by, ^ 1^. 

anhydride, beha^uour of, at high 

temperatures, Tbaws., 314. 

compound of, with arsenious 

anhydride, ii, 851. 

Titaniferous iron ores, estimation of 
ph(^horu8 in, ii, 258. 

Titanium, aepaxation of, from iron, 
ii,40l. 

Titanomolybdic acid, ii, 90. 

Tobacco, estimation of nicotine in, 
ii, 75, 408. 

Tolane-derivatives, synthesis of, i, 620. 
jj-Tolenylamidine, i, 90. 
o-Tolidine hydrochlorides, i, 281. 

reactions of, i, 281. 

Tdualdehydes, action of, on benzoyl- 
piperidine, i, 650. 

TdLualloxazine, i, 624. 

Toluene, action of nitric acid on, i, 277. 

action of sulphuryl cblonde on, 

i, 132. 

chloro-, molecular refiraction and 

dielectric constant of, ii, 265. 

condensation of dicbloraceiyl with, 

i, 602. 

n-nitro-, electrolytic reduction of, 

C72, 


Toluene pentamido-, oxidation of, i, 21. 
^-Tolueneazo-j)'CreBol, acetylation and 
reduction of, Peoo., 1894, 118. 
^-Tolueneazodimothylaniline, i)repara- 
tion of, Teans., 880. 

— reduction of, Teaks., 879. 
jo-Toluene-«y»-diazotoluxdide, i, 459. 
Toluenes, dinitro-, i, 574. 

iiitro-, reduction of, i, 604. 

j»-Toluio acid, 2 ; 6-ohlorobromo-, i, 18. 
Toluio acids, formation of ethereal salts 
of, i, 243. 

jp-Toluio acids, hydrogeniaed, i, 522. 
Toluidine, test for, in aniline, ii, 427. 
o-Toluidine hydrogen sulphate, i, 509. 
jp-Toluidine hydrogen sulphate, i, 609. 
o-Toluidineoxychlorophosphine, i, 689. 
j?-Toluidineoxychloi*ophosphine, i, 128 
Toluidines, physiologioal action of, 
ii, 393. 

Toluidochloromolelintolyl, i, 616. 
Toluidogalactose cyanide, i, 414. 
Toluidogalaotosecarboxylic acid phenyl- 
bydrazide, i, 414. ^ 

Toluidoglueose cyanide, i, 414. 
Toluidoglucosooarboxylio acid phenyl- 
hydrazide, i, 414. 

^-ToluonitrUe, o-amido-, i, 674. 

— w-ohloro-o-nitro-, i, 674. 

o-nitro- i, 674. 

jp-Toluoyhi8-etihylbenzoylformoXn, 

i,286. 

i3-j>-TolyX aoetoaoetio-jp-toluidoiinido- 
obloride, 07-dicbloro-, i, 494. 
o-Tolylamidoguanidine, i, 516. 

salts of, i, 373. 

jj-Tolylamidoguanidine, i, 616. 

salts of, 1, 37 i. 

o-Tolylaimdo-o:^biazolone, i, 97. 
o-Tolylamidothiobiazolone, i, 97. 
o-Tolylanthranilio acid, i, 530. 

— — amido-, i, 630. 

* nitro-, i, 630. 

j>-Tolylanthranilio ^d, i, 630. 

— amido-, i, 530. 

— nitro-, i, 630. 

Tolylazo-1 ; S-diphonylpyrazoloues, 

i, 840. 

Tolylazo-3-pbenylpyrazolones, i, 849. 
o-Tolylborio acid, i, 190. 
o-Tolylboroxide, i, 190. 

Tolylcarvorimes, molecular rotatory 
powers of the, ii, 405. 
jp-Tolyldiphenylmaleimide, i, 28. 
Tolylene diazosulphide, i, 124. 
o-Tolylenodiamine, action of, on an- 
hydrides of bibasic acids, i, 375. 

action of phosphorus tri- and 

penta-oHorides on, i, 580. 
oj7-Tolylenediamine, oxidation of, with 
sodium peroxide, i, 179. 
i o-Tolylenephthalyldiimide, i, 376. 
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o-Tolylenesuccinyldiinudo, i, S'ZS. 
o-Tolylguanazolc, i, 617. 

^-Tolylguaiiazolo, i, 5l7. 

«-Tolylii* borooliloricle, i, 3 90. 

/'-Tolylic isooyanide, i, 407. 
/;-Tolylimidocarbomc‘ chloride, i, 407. 
yi-Tolyliuudooouinotliiazono, i, 622. 
^^-Tolylimidothioformic acid, i, 407. 
Tolylmdoxazene, i, 417. 
jj-TolyliototctrahydroqumazoUnc, 

i,147. _ 

3-o-Tolyl-3-mctliyl-5-pyrazolone, i, 476. 
/i^?-Tolyl-a-phenylformazyl, i, 458. 
o-Tolylphcayloxybuizolonc, i, 97. 
o-ToIylphonyl-i(/-thiobiazolono, i, 97. 
^;-TolylsulphO"^-tol©nylamiclirae an- 
hydride, i, 90. 

^-Tolylthiocarbamido, i, 407. 
p-Tolylthiocsarbimido, i, 77, 408. 
u-Tolylthiototrahydroqninazoline, 

i,147. 

Xolyltoliudoclilorosncoinio monotolm- 
dide, i, 615. 

Topaz, amount of water contained in 
the, ii, 284, 322. 

chemical composition and rolatod 

physical properties of, ii, 322. 

in the I'lchtelgebirge, ii, 56. 

TopazoUto, anal;^8 pf, ii, 242. 

Topical axial ratio, ii, 182. 

Transition points, eletstrieal method for 
the detenmnation of, ii, 340. 

Treholoso, hydrolysis of, i, 161. 

molecular weight of, i, 161. 

TriaoetyldihenzimidiDe, i, 888, 
Triaoetyldiothyldiamidoh) droxy- 
benzone, i, 22. _ 

Triacetylgidlio acid, i, 86. 
Triacetylnoropiazone, i, 430. 
OMaoetyltefcrahroinmudophcnol- 
pbtbalom, 5, 296. 

Triaostylfcriamidotritolylmothano, i, 4oa. 
Triaminocobalt salts, ii, 51. 
TrianilidodinitpobeoQzene, i, 180. 

compound of, with chloroiorm, 

Triazine deriTatives, i, 67. 

Triazole, i, 76. 

Triazole derivative from tnbrom- 
acetonitrile and phenylhydrazine, 
i, 562. 

Triazole-derivativos, i, 57, 97. 

constitution of, i, 58. 

irom wnidoguonidino, i, 67. 

from oy^ophenyliiy^iwwiftcs, 

constitution of, i, 28.^ 
Triazoledicarboxyho acid and its salts, 

Tribenzoylaeetone, i, 32. 
Tribeitfoyliretol, i, 49. ^ 

Xribenzoylmethane, isomems forms ot, 

i^m 


Tribenzoylpliloroglucinol, i, 4B. 
Tribonzylamino, o-diamido-, i, 20. 

o-dinitro-, i, 20. 

Tribenzylideno-i-niamiitol, i, 390. 
Tribonz^lidone-d-tahtol, i, 303. 
Trib(*nzylidono-/-tolitol, i, 396. 
Tribcnzylpyridmo, i, 540, 
Tribonzyltrinitpophlorogluoinol, i, 122. 
Tricarballylic acid, heat of combustion 
of, i, 220. 

Tricarbon bisulphide, ii, 90. 

Tricarboxylic acid, trom santonic iwjid, 
i, 206. 

oa-Tricyanodibonzyl, i, 270, 603. 
TMcyonomcsitylcno, i, 279. ^ 
o-Tndecaphenylone dibromido, i, 37. 
Trietbylsulpliine iodide, effect of neutr.il 
solvents on the vdooily of formation 
of, ii, 310. 

Triethylphloroglucinol, i, 607. 
Tricthyltrinitvophlorogluoinol, i, 121. 
Tnglycolsmidic acid, tiionnoohemistry 
of, ii, 341. 

Triglycolamidicnitrile, thermochemistry 
of, li, 841. , 

Trigonelhne, occiuToncc of, m peas ana 
hemp seed, ii, 291. 
GPnhydroxybenzoplienone, i, 507. 
Triliydroxyglutorie acid, i, 100. 

1:3: 5-TrUiydroxyhexamethyleno, 

i, 235. 

Triliydroxy-a-methylcmthranole, mono- 
motbyl ether of, Tbaks., 936. 
Tiihydxoxymothylantlu’aqumone methj 1 
other, Tbasts., 862. 
Trihydroxy-a-mothylanthraquinoue, 
monomethyl ether of, Tbaks., 933. 
Trihydroxy-jB-methylcoumarin, i, 246. 

“ Tnhydroxyterpene ” dorivatives of, 
i 'jld 44* 

1:3: 7-Trihydroxyxanthono, i, 340. 
Triiodylamide, ii, 313. 
y>.Trii8opropyltribenzylpyridino,x, o51, 
Triisopropyltrinifcropliloroglucinol, 

i, 122. 

Trikolohydrindone-iB-hydrazoiie, i, 133. 

1 : B-Triketones, isomorism of, i, 102. 
Trimethoxy-jS-methylcoumarin, i, 246. 
Trimethylacctic acid, solubilitjr ot tlu* 
calcium and barium salts of, i, 220. 
a-Trimethylamidovaleric acid, ohloridos 
&c. of, i, 114. 

— — - iodides of, i, 114. 
Trimethylaminc, action of othylomc, 
propylenic, isohutylenio, pseudo- 
butylenio, and amylenio bronudes on, 
h271. ^ . 

Trimethylbenzoio aoids, fbrms^^on ot 
ethereal salts of, i, 243, 
Trimethylbrazilin, i, 267, 
Trimethylcoumalin, i, 300. 
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Trimctliyldieiihyltrimethylenotrisul- 
phone, i, 444. 

Tnmethylene, beliavioar of, with sol- 
phurio acid, i, 303. 

— - oxidation of, in presence of pal- 
ladium-asbestoB, ii, 294. 

■ thermochomistiy of, i, 433. 

Tnmethylenediamine, action of nitrons 
acid on, i, 600, 

Trimethylene-l ; 2-dicarhoxy-l-aeetic 
acid, i, 848. 

Trimethylgallic acid, dibromo-, i, 48. 

— dry distillation of the 

calcium salt of, i, 627. 

Trunethylhydroxylammc and its salts, 
Pboo., 1894, 189. 

Trimethylio ioniregenetricaihoxylate, 
i, 81, 

iregenonetricarboxylate, i, 81. 

!IVimethyl- 7 -phenylpropylaminoniuni 
iodide, i, 579. 

1:3: S-Trimethylpyrazole, i, 646. 

— methoHMdts of, i, 647, 

— 4-nitro-, i, 645, 

3(4: 6-Tmnethyl|r^Tae^ i, 545. 

OMmethylpyrazoline, i, 348. 

(Trimethylpyridine, symmetrical, action 
of henzaldehyde on, i, 207, 

Trimethylpyrogaliol, i, 627. 

<M»)3-Tiimet%lp3nprolidine, i, 163. 

Ti^ethylsuccinio acid, formation of, 
from camphoric acid, i, 46. 

Trimethyltriallyltrimethylonetrisul- 
phone, i, 444. 

Trimethyltribenzyltrimethylenetrisnl- 
phone, i, 444. 

Trimethyltriethyltrimethylenetrisul- 
phone, i, 444. 

Tnmethyltrimethylenetrisulphone, 

i, 444. 

trihromo- and trichloro-, i, 444. 

TrimethyltrixylyltrimethylenetrisiiL- 
phone, i, 444. 

Tno^methylene, action of, on alcohols 
in presence of ferric chloride, i, 487. 

Triphenylamine, refraotiTe power of, 

ii, 2. 

Triphenylcarbinol-jp-carhoxylic acid, 
i, 196w 

!rriphenylmethane,jt»-amido-, i, 196. 

condensation of, with benz- 

aldehyde and its derivatiyes, i, 196. 

coloured and ooloupless derivatives 
of, i, 467, 

Triphenylmethaneazo-jS-naphthol,i, 197. 

Triphenylmethane-p-carboxylic add, 
i, 196. 

3Mphenylmethane-dyes, constitution of, 
X, 335. 

Triphenylmethaae-p-nitrile, i, 196. 

Triphenylosotriazone-p-carboxyUc add, 

YOL. LXYI, ii. 


Triphenylpho^hine, refractive power 
of, ii, 221. 

Triphenylphosphorhetoine and its de- 
rivatives, i, 189. 

Triphenylphosphoreholine and its salts, 
^ 189. 

Triphenylstibine dichloride, refraction 
constants of, ii, 415. 

refraction constants of, ii, 415, 

Tripropyltrinitrophloroglucinol, i, 122. 

Tripyrroline, i, 269. 

o-l^toluidodinitrobenzene, i, 181. 

y>-Tritoluidodinitrohenzene, i, 181. 

Tri-o-tolylcarbinol, triamido-, hydro- 
chloride, i, 452. 

Tri-jp-tolylguanldine, physical modidoa- 
tion of, i, 135. 

Tritolylmethane, triamido-, i, 452. 

Trona, artificial, ii, 142. 

Tropelnes, i, 213. 

!rmxene, i, 420. 

action of nitric add on, TsANS., 

288. 

action of nitrobenzene on, Tbaits., 

286. 

dibromo-, Tbatts., 287. 

— formation of, from phenylpro- 
pionio acid and from hydrindone, 
Tbakb., 269. 

moleoolar weight of, !Tsans., 

288. 


oxidation of, Trajsts., 285, 

Truxillio adds, i, 420. 

— salts of, i, 421, 

a-Truxillodiphenylhydrazide, ^ 420. 
7 -Truxillodiphenylhydrazide, i, 420, 
7 -Truxilloditoluidide, i, 420. 
T-TruxiUophenylhydrazide, i, 420. 
7 -Truxillotoluidio acid, i, 420. 

Tryphfsna pronuba^ colonr of the larva: 

of, ii, 148. 

Trypsin, ii, 108. 

— vegetable, presence of, in the 
fruit of Cvcwnin utilisaimuSt ii, 63. 

Tuberculin, ii, 108. 

Tubes, sealed, oven for the prevention 
of explosion of, ii, 186. 

Tuh\few riwiorumf action of salts on, 
ii, 247. 

Tumour, fatty, chemical composition of, 
it, 826. 

Tungsten steel, ii, 452. 

Tungsten-iron alloy, ii, 432. 

Tungstic anhydride, l^haviour of, at 
high temperatures, Tbaits., 314. 
Tungstovanadates, ii, 288. 
Turanosazone, i, 566. 

Turanose, i, 566. 

Turpentine, Erenoh, oxidation of, i, 610. 

from pine tar, 612. 

oil of, estimation of, in alcohol, 

U, 259, 
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Turpentine, Bussian, oSrial oxidation of, 
rEOO., 1894, 62. 

Turquoise, occidental, ii, 366. 

oriental, ii, 866. 


u. 


Uloxlne, i, 658. 

Undecylic acid, heat of combustion of, 

i, 226. 

Unsoturated componnda, action of 
nitrosyl ohloriae on, 324 

— — action of nitrous acid on, i, 75. 
TTirainidodinitpophenylio acid,** i, 119. 

Uramidophenyloxamethane, i, 333, 
Uramidopbenylurotliane, i, 236. 

Uranic anhydride, behaTiour of, at high 
temperatures, Tbaes-, 314. 

Uranium dioxide, compound of, nith 
arsenious anhydride, li, 361. 

Urazole, dithio-, i, 477. 

— imidoihio-, i, 477. 

Urea, estimation of, ii, 160. 

— formation of, in tho liver, ii, 369. 
formation of, in the organism, 

ii, 826. 

freezing points of solutions of, 
Teajts., 807, 308. 

— See also carbamide. 

Urelde from acetylamidrazoue, i, 98. 
Ureides of a-ketone-alcohols, i, 241. 
Urethane, action of glyoxaUc acid on, 

I, 863. 

— nitro-, i, 899. 

Urethanes, i, 363. 

— action of jihosphoruB penta- 
dhlcride on, i, 186. 

Urethanophenyloxamothone, i, 333. 
Urethanophenyloxamide, i, 333. 
Urethanophenyloxanilide, i, 833. 

Uric acid, innuenco of cold baths on 
the excretion of, ii, 360. 

«_ precipitation of, with cuprous 
compounds, ii, 74. 

separation of xanthine from, 

II, 74* 

Urimldobenzoylacetoue, i, 112. 

Urinary caloufi, rare, ii, 24. 

Urine, action of benzoic chloride on, in 
presence of alkali, Peoo., 1893, 2^. 

compounds of ohlorine in the, 

ii, 247. 

— detection of albumin in, ii, 107, 
167,172. 

^—detection of idbumin in, by the 
fetroeyaxude teat, ii^ 107. 

— detection of bile pigment in, 
ii,171. 

detection of iodine in, ii, 429, 

— * dlAe6tton of nitrites in, ii, 268. 
dfibeefaon of peptone in, U, 872* 


Urine, detection of piperazine in, il, 120. 

detection of small quantities of 

sugar in, ii, 488. 

detection and estimation of sugar 

in, by the use of mothylene-bliie, 
ii, 122. 

detection of urobilin in, u, I7l. 

estimation of acetone in, ii, 370. 

estimation of acidity or alkalinity 

of, ii, 260. 

estimation of bromine in, ii, 159. 

estimation of the total sulphur in, 

ii, 476. 

estimation of the total sulphur in, 

by the Schneider^Seegen method, 
ii, 476. 

fermentation and oarbohydratos in, 

H, 60. 

glyoerophosphoiio arid iii> ii, 467. 

influence of, on the fomwon and 

volatilisation of ammonia during the 
fermentation of animal excrement, 
ii, 109. 

— nitrites in, ii, 107. 

normal, carbohydrates of, ii, 398. 

of the dog, elementary composi- 
tion of, on a flesh diet, ii, 107. 

— passage of chloroform administered 

hy inhahition into the, ii, 149. ‘ 

ptomaine from, in a case of c&ncov, 

i,559. 

rapid titration of xantho-urio com- 
pounds in, ix, 403. 

secretion of, ii, 69. 

Urines, pathological, saroolactio acid in, 
u,893. 

Urobilin, detection of, in urine, li, 171. 
Urochrome, formation of bonzoic-dcri- 
vatives of, Pboo., 1898, 238. 
Uromelanin, Pboo., 1898, 239. 
Uropittin, Pboo., 1893, 289. 


Y. 


Vacuum, easy method of obtaining a, 
ii,409. 

Talenta*B acetic acid test, ii, 490. 
Vsderaldehyde, amido-, i, 1^. 

condensation of, with ^-hydroxy- 

a-naphfahaquinone, Tbxks., 84. 
Valerian, essential oil of, toUtile hydjeo- 
carbons in, i, 140. 

Valeric acid, a-amido-normal, transfor; 

mation pr^uots ot, i, 114. 

_ _ T^amido-, i, 617. 

— , i-chloro-. i, 86. 

normal, neat of combustion 


of, 1 , 226. 

d-Vsderolaotone, propatotion of, i, 34. 
Valeryltrimethylammonium bromide^ 
1,272. 



EJDIIX OP SUBJECTS, 


689 


Vauadic acid, reduction of, by iartaarj .0 
acid, ii,483. 

— — separation of, from ohromio 
acid, li, 163. 

— titration of, in alkaline solu- 
tion with iodine, ii, 483. 

— — volatilisation of, in a current 
of hydrogen chloride, ii, 466. 

anhydride, behaviour of, at high 

temperatures, Tn^s , 314. 
Vanadiniferous coal, ii, 53. 

Vanadium, colorimetric estimation of, in 
presence of large quantities of iron, 
li, 162. 

Van der Waals' equation, the function 
a in, ii, 439. 

Vanillethylenequinoline, i, 619. 
VanillethyltetrahydroquinoHne, i, 619. 
Vanillin dinitrophenyl ether, i, 678. 
Vapour densities, determination of, 
31,409. 

pressures, statical and dynamical 

methods of measuring, ii, 181. 

— tensions, measurements of, ii, 131. 
VapoirrSyM^toWedtdezisi^ o^and their 

rdiaitionto the laws of sohdification 
and evaporation of solvents, ii, 130. 

pressure of, ii, 369. 

Variscite from Utah, h, 321. 

Vegetable cell membranes, it, 350^ 
Vegetables, iofluence of the fepnents 
oecurriDg in, on the nutrition of the 
animal organism, ii, 357. 

Velocity of hydrolysis in some ethereal 
salts, ii, 274. 

of ions, ii, 79. 

of reaction, ii, 847. 

— between ethylic iodide and 

sulphide, ii, 809, 810. 

in non-homogeneoua systems, 

ii, 412. 

of suLphuryl chloride and 

water, ii, 412. 

— » of transformation of aldoximos 
into odd nitnies, i, 330. 

Ventilagin, Xbans., 940. 

madra^^tanoy cdouring 
principles of, Tbajts., 92$. 

Veratrfo aoid» derivatives of, i> 626. 

* 1 —*- dry distillation of the calcium 
salt of, i, 84. 

nitro-, i, 627. 

Veratrol, derivatives of, i, 626. 
Vesurian in Xrahmd, ii, 56. 

Vibrio hydrontyWevf^ ii, 200. 

Vine, copper in vaanous parts of the, 
ii, 164. 

^—leaves, oolourmg matter and gluco- 
side from, i, 268. 

.Vinegar, detection of free mineral acid 
in,ii,251. 

estimation of the acidity of, ii, 121. 


Vinegar, rosaniline hydrochloride as a 
reagent for the detection of mineral 
acids in, ii, 219. 

o-Vmyldimethylbenzylaanine, i, 200. 
Viola tricolor^ yellow colouring matter 
from the flower buds of, i, 299. 

Violan from S. Marcel, Italy, ii, 66. 
Viola-quercitrin, i, 299. 

Violet perfume, i, 80. 

roots, glucosido of, i, 47. 

Viscose, rotatory power of, li, 3. 
Viscosity of solids, Pnoo., 1894, 136. 

— of Bolutions, ii, 442, 

Vitiu and its derivatives, i, 256. 

Vitreous humour of the eye, chemistry 

of, ii, 23, 357, 465. 

Voltaic cell, electromotive force of 
alloys in, Tbans., 1081. 

— • chain, ii, 805. 

Voltameter, polarisation of a thin metal 
partition in a, ii, 266. 

use of cop^r nitrate in, ii, 37. 

Volume changes of adds and bases on 
neutralisation, ii, 409. 

Volumes, molecular. See Molecular 
volumes. 

— spedfle. See Specific volumes. 
Volumetric analysis, apparatus for, 

ii, 472. 

w. 

Waals*, van der, equation, the function 
a in, ii, 439. 

Wall-liohen colouring matter from, 

i, 641. 

Water, action of sodium on, ii, 138. 

analysis, use of sodinm peroxide 

in, ii, 72. 

apparatus for collecting samples 

of, some distance below the surface, 

ii, 486. 

apparatus for the extraction for 

analysis of the gaties dissolved in, 
Tsakb., 43 j ii, 486. 

— combined, in organic salts, consti- 
tution of, ii, 416. 

dependence of chemical reaction 

on the prasence of, i, 36. 

diffusion of atmospheric gases in, 

ii, 389. 

dissociation constant of, ii, 182, 

373. 

dissociation of, ii, 82. 

electrical conductivity of pure, 

ii, 875. 

electrolytic decomposition of, 

ii, 225. 

electrolytic dissociation of, ii, 309, 

343. 

electrolytic dissociation of, value 

for the, ii, 809. 
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Water, ermiBsion of, from surfaces of 
different parts of tlie body, ii, 14,8. 
estimation of, ii, 473. 

— estimation of dissolved oxygen in, 
ii, 118, 484. 

— estimation of, in hygroscopic sub- 
stances, ii, 296. 

•— estimation of, in vrood pulps, 
ii, 380. 

extraction of the gases dissolved 

in, ii, 28r 

from the hot ^zings of Monte 

Irene, Abano, ii, 422. 

from the Mediterranean, ii, 102. 

&om the Zem-Zem Well in Mecca, 

Pboo., 1898, 245. 

irrigating, changes in and effects 

of, ii, 212. 

mineral of 0yrenbad, ii, 323. 

— — — of Levem, ii, 196. 

~ - — of Melle, ii, 195. 

of Tdnnisstein, ii, 196. 

— sulphuretted, from 

Alexeiewsk, ii, 102. 

potable, estimation of organic 

matter in, by means of permanganate, 
ii, 256. 

—— vapour, theory of the inffuence of, 
on ohemic^ action, (Tbans., 618. 

vrinter drainage, from bare soil 

and soil groim mth wheat, ii, 166. 
Water-chestnut, Indian, composition of 
the kernels of, ii, 66. 

Waters, drainage, from arable 8oiI&>, 
h, 291. 

mineral, of Cheltenham, Teaits., 

772. 

WaveUites, composition of, ii, 355. 

Wax from American grapes, i, 257. 

from mang koudu, Tbaits., 867. 

from the sugar-cane, ii, 112. 

from Ventilago madroitgatanix, 

Ohujrd., 928. 

Waxes and other matters of some fruits 
and their skins, ii, 855, 469. 
Weathering of glass, ii, 48. 

Whartonian jelly, constituents of, 
ii,857. 

Wheat germs, rafOinoso and cane sugar 
in, ii, 156. 

Wine ash, testing for boric acid in, 
ii, 881. 

estimation of glycerol in, ii, 868. 

Wines, action of somum pezoi^e on 
the natural and artiffoial colouring 
matters of, ii, 170. 

detection of ** saccharin ” m, 

ii,127. 

estimaiion of alcohol in, ii, 259. 

formation of mannitol in, i, 269, 

895. 


Wines, sweet, estimation of sugar in, 
ii, 260. 

Wood charcoal, action of sulphuric acid 
on, i, 217. 

* oil, new constituents of, i, 899. 

pulps, estimation of moisture in, 

ii, 830. 

Work, muscular, influence of sugar and 
of smoking on, ii, 245, 

lymph formation during, 

ii, 105. 

Wort, heer, quantitative separation of 
the nitre^enous amorphous organic 
compounds in, ii, 371. 

estizaation of sugars in, ii, 123. 

farmentability of, ii, 118. 

Worts, estimation of sacoharose in, 
ii, 128. 

Wurtzite, ii, 855. 


X. 

Xantliine, separation of uric acid from, 
ii, 74- 

Xanthine-bases, precipitation of, with 
cuprous oompoun<^, ii, 74. 
Xanthooobalt £^ts, ii, 51. 

Xanthorrhosa resins, contitueuts of, 
i, 47. 

Xantho-uric compounds in urine, rapid 
titration of, ii, 408. 

Xenotime from North Carolina, ii, 54. 
2 >-Xyleue, action of bromine on, i, 826. 

— ald^jrde-alcobol from, i, 826. 
Xylenes, nitro-, electrolytic reduction 

of, i, 504. 

and Xylenes, action of sulphury 1 
chloride on, i, 188. 

Xjdenol, estimation of, ii, 121. 
o-Xylonol pioxate, i, 120, 

Xjlenols, melting and boiling points of, 
i,449. 

i’Xylosazone, i, 666. 

Xyloseben^l mercaptan, i, 270. 

1:2; 4-Xyloylformoln, i, 288. 

1:4: 2-Xyloylformoln, i, 288. 

1:2: 4rXyloylfoimoxime, i, 288. 

1:4: 2-Xyloylf ormoxime and its acetyl 
compound, i, 288. 
y?-Xylyl vinyl ketone, i, 80. 
XylylanthraniUc add, i, 531. 

amide-, i, 681. 

nitro-, i, 581. 

Xylylene diazosulphide, i, 125. 
jp-^lylethyly^-xylyl ketone, i, 80. 
f»-Xylylidenedipnenylmal6lde, i, 28. 

— nitro-, i, 28. 

«»-Xylyliden^ph6nylmiiloimidme, i, 28. 
Xylylnitrometli^es, i, 277. 
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T. 

Yeasfc, action of alooliol and sdpliur on, 
ii, 62. 

— beer-, chemical properties of the 
alcoholic extract of, ii, 205. 

— influence of fluorine com- 

pounds on, ii, 62, 426. 

— carbohydrates of, i, 222. 

composition and analysis of, 

ii, 404. 

cultures, pure, behaviour of 

various sugars towards, i, 486. 

Yeast-cells, spcoiflc character of the 
fermentative character of, Tbaits., 
911. 

Yeast-gum, i, 316. 

Yeast-glycogen, i, 667. 

Yeasts, Soaz and Frohberg, i, 223. 

— wine, ii, 289. 

Yttrium group of earths, separation of 
thorium A*om, by means oi potassium 
nitride, ii, 266. 


z. 

Zeolites, constitution of the, il, 459. 
Zinc, analysis of, ii, 400. 

and copper sulphates, electrolysis 

of mixtures of, ii, 406. 

arsenite, ii, 861. 

bromoborate, ii, 448. 

— caesium haloids, ii, 46. 

carbonate, oomponnd of hydroxyl- 

amine with, ii, 45. 
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Zinc cliloride, freezing points of solu- 
tions of, Teaxs., 311, 

ohloroborate, ii, 414. 

chloroohromate, ii, 883. 

dust, analysis of, ii, 832, 400, 479. 

estimation, electrolytic, of, ii, 481. 

estimation of, by Claissen’s oxalate 

process, ii, 482. 

estimation of, in its ores, ii, 400. 

hydroxide, affinity of, ii, 2^. 

oxide, artificial, ii, 864. 

behavionr of, at high tem- 
peratures, Teaks., 814. 

occlusion of gases by, ii, 46. 

potassium hypopbosphate, ii, 280. 

potential of, u, 374. 

separation of bismuth from, ii, 482. 

— separation of iron from, ii, 81. 

— > separation of lead tirom, ii, 82. 

— ^ — separation of meroury from, by 
electrolysis, ii, 899. 

separation of niohel from, ii, 84. 

silicate, anhydrous otystalline, ar- 
tificial preparation of, ii, 46. 

sulphide, oolotdal, ii, 818. 

Zino-bismuth alloys, E.M.F. of, in a 
voltaic GDbaks., 1034. 
Zinc-cadmium alloys, E.B4.F. of, in a 
voltaic cell, Teaks., 1086. 
Zinc-parohsemoglobin, i, 432. 

Ziroonixun dioxide, bebanour of, ai> 
high temperatures, Teaks., 314u 
estimation of, by means of sul- 
phurous arid, ii, 4D1. 

oxychloride, ii, 885. 

retrachloride, ii, 385. 

Zirconomolybdates, ii, 96. 

Zoisite, from North Carolina, ii^ 20. 



ERRATA. 


Yol. LXIY (Abstr.j 1893 ). 

Part I. 

Pap;e Line 

411 2* for “d. Mazzvua” read Q-. Mazzaron.” 

15 6 „ “ J. A. Jesttein*' “ J. A. jKSxrauN.” 

Part II. 

<J01 20^ „ “ not fermented ” read “ fermented/* and for “ sufiPere’fermenta- 

tion*’ read “not.** 


Yol. LXYI (Abstr., 1894). 


Part I. 


78 

14*1 

234 

23* J 

136 

18*1 


5* 

187 

8 J 


7 

184 

1 1 


7 J 

264 

16* -J 


16* }• 


14* J 

411 

13 

429 

18 

451 

26 


“ S. K. Dzbbzgovbky ** read “S. K. Bzibszgowsky.*’ 


“ nitrobenzal-iB-dmaphtliolmetliaiie *’ read “nitrophenyl-3-di- 
naphtliolmetbano.** 

“ metarntrobenzal-a-dinaplitliylainine *' read “ metaaiitroplienyl 
a-dinapbtbylamme. 


“ aeetoneoarboxylio yJid** acetonedicarboxylio acid.’* 

“ammonia** read fammonii 


nuim 


“]Srm>b-CS*NPli-N:€ 0 B[Me 3 ** read “ 

‘^n-PbLenylpyraTOlene ” „ “ n-Plieziylpyrazolone,” 

“ 0. Arbbhart ’* read “ C. Ebeehabpt.** 


Part II. 

6 10* In tbe original paper, sodium sulphate was eriottedusly stated to melt 

at 848®. The oorr^ value is 889®. 

128 6* /or “ 0. PELfjGBB *’ read “ E- Pplugbe.’* 

396 19 „ “this yol., ii, 895 *’ read “ this vol., ii, 404.** 


* From bottom. 


BABBIBOK AB3> BOKB, PSIBTEBS IN OBOnTABT TO HER itklWiY, ST. KARTIA’* 6 lAEE* 




Z. A. B. 1. 75. 

IMPmiAL AGRIcnCTLTURAIa KESEABCH 
INSTITUTE UBRARY 
NEW DELHI, 


Date of issue. I Date of issue, j Date of issue. 







